
���������
	��
���
�����������������
������������� �"!�	��������
�#�$	���� %&��'(%&�)�����"�����������
�#���+* ,.-�-0/214365+70�
8

9;: <
=�>@?BADCECGF�H
:�<�IKJMLNLN?G=�OEP F
9;:Q<�>R>@S4T.UV?BADCWOMF�X�: <�LNTMY�?BZ"ZDC\[QF�]^: _`:�<
Y�=�?GAEaETMYbCW[ F c�:Q<�Y�=�?BAdaETMYKe F
fg: hb:�<
iM?GAEjRklI�?Gi�m4F
X6:�]�J4>@?BU;adn�joC\O4F�pg: ]qJ4AdJ4Y�Y�jRnMT.iDJMmMr OEP.FQsq: hb:�]�JMAEY�t u
CW[MF�X�:�]�JMv�=�T4ZwCWP4F�hb:Q]q?BnM?B>@?BOdx4FQyz: yz:�]�?G>RJMS4JMm4FQ{|: ]�?G>R>@U;jR?G=�P.CwF

X�: ]�?GAESM?BADCEC}F�~N:�]�j@klI�aE?G>RPEx4F�sq:R9;:�]�>RJMY�=bCWO F�9;:Rpg:�]�>Ru ZdI�P FQ]g: ��: ]�T4Y�Y�?GAEOE[4F�<z:Q]qT4v�klI�J4LzOE�4F�<N:�]�AdJ4Y�=�jRYbCW�4F�{|: yz:
9�J4=�LNJMYbCBF
~N:
9�JMjRY�?BadOEx F�c�:
9�JM>R=�?GAK�TMY�=�?g>RJz]�J4AdkBJ|h��J4Y�klI�?B�GPEP4F�<z:�9�JMAE=�?GY�J4adOEP4F�X�:�9�JMAEAETM>R>�CWeMF�X�:
9�JMaEZ"jR>@>RTMOE�4F�c�:
9�JMaEZ"AETMP.C}F _`:
9�?Gt�AEJMe�F

h�:
9�I�JMZdZ"T4��JM=�I�u4J.u P.C F�c�: sq:�9�I�?GY O F��z:�9�I�?GY � F�hb: ��:
9�I�?BAdY�?BY�nMT m F�c�:
9�IK?GAEY�?Gu � F <N:
9�I�jRnDJMY�jRJMY PEP FQ]g:�9�I�TMj Od� F
� :
9�I�AEj@aEZ"jR?GO�F�X�: ��:�9�T4�zY�C\P�F���: c�:
9�TMAELNj@?BAdP.C}F X�:@fg:
9�AEJMLN?BAdPEx4F�~N: X�:�9�AdJ.U;��T4Ad=K[4F c�:�_�?Gc�?B>@>RTMOE[QF � : hb:�_
?BY�S�CW[ F
<z: <z:Q_
?BAd?Bi aEklI�jRnMT.i�OEOMF�sq:�_�jR=�?GY�n4TMO�F X6: ��: _�AdJ4��?BAde�F�yz: ]^:�_�v�Y�jRY�m�F X�:R9;:�_
vKY�>@T4��PEP F�yN:���klnDJMAE=�ZDC\�4FQsq:Rfg:�����LNT.i�m4F
yz:Q��LN?G>Rj@J4Y�T.i C\� F�X6: �VY�SM?B>@J4SM? [ F
fg:����K��>@?Bu Od[ F�]^: ��AEJM�GL|v�a Od� F ��:Q�KJMklIKj@Y�j OEe F yz:Q�KJMjRY�? O F ��:���j@Y�klI PdP F��z:���jRadu4JMn O F

_`:���>@jR?GAE>�CECGFQ��: X�: �KT4>@?Bu O�F X6:Q�Kv�PEO F
9;: <z:�fqJMSM>RjRJMAE=�j@OE�4F��N:
fqJMS4v�Y�J4adI�i�j@>RjRmMF�X6:�fqJMY�aEPdP F�sq:
fqJ4v�=�jRklI�?GZdOd��F�c�:
fq?BAdLNJ4j@YbCWP4F
��:�fq?Gv�AEZ"aEOd[�F�yz:�fqI�JM�Bj@n�I�J4Y�j@J4Y��4F�X�:
fqAEJMt�aEn�j@OEm4F
pg:�fqAEJMklIKT.i P.ClF�_`:
fqAE?GjRY�?GA.C\e�F yz:
fqAEjRSMTMAEjR?Gi
C\� F c�:
fqv�?B=�TMYbCWPQF
��:
fqvKadI�jRYbCW� F���: X�: ~�JM>R>RLzJ4Y�O FQ_N:�~
JMAE=�Z"n4? CWe F X�: � :Q~�JMAEAEj@aEPdP F�c�:�~
?G��Y�?GAEe F�h�:�~�?B����?B>@LNJ4Y�Y�O.CBF ��:�~
?GAEadZdTMY�OEP F
]^: ~�jR����TM>Ru Zd? CWP�FQ<z:�~
j@AEadklIKOdP�F ��:�~��"TMAEZwCWe F
fg: � :�~�T4��LNJ4Y�Y�OE� F�c�:Q~�TMAEaE>@?Bu PEP4F�~N:@H�:�~�v�J4Y�SM� F���: X�:�~
v�LNJMY�jRkGOEx F

~z:Q~`�v�LNLN>@?BADCW� F�fg:��oSMT4�4F�<z:Q�oadI�jRI�J4AdJ4Od�4F � v�: �G:��oiwJ4Y�aEI�j@Y�C\x�F���: X4J4kGT4t�aDCWe4F � : � :�X JMkBTMt�a.C\O F c�:�X JMY�jRn�Odm�F��G: X4T4I�Y�aETMYbCWe4F
��:@fg: X TMY�?BadP F���: X v�=�=�[QF c�:��gJ4Y�?GZdJ�CWe F c�:Q�gJM��>RJMY�� F�_N:Q�g?GJMYK? CW[4F�<z:Q�gj@aEj@?B>@OEm FQX6: �g>RJ.u�e4F�hb: {|:��g>R?GjRYbCWe F�<N:��g>@u4JMklI�n4T�CWO¡F
<N: h�:��gTMY�aEZ"J4Y�Z"jRY�T.i�OdOMF�s�:��gTMZdklI�?GYK=�J�CW�4F <z: _`:Q�gT.iDJM>R?GY�n4TMmMF c�:Q�gAdJ4Lz?BADCWm4F���: �gAEJ.i�Z"aET.i
C\�¡F���: �gAEv�?GS4?GA.C}F�9;:��gv�IKYbC\P�F

<N: �G:Q�gv�>@jRnMT.i m F
fg: X�:��gv�Y�=�? PdP F
9;: sq: �gv�Y�� � F�{z: �gIb:Q�gv�Z"v�?Bi C\x F�<z: <z:��gvK�GY�?BZ"aET.i m F�sq: sbJMnM?BI�JM>R¢£<�uMJ4Z OE� F
X6: sbJMLNJMaE¢£y JM>RiM?GAE=�?BOd[MF�c�: <N:@9;:�sbJMLNTMY�ZdP4F�X�: c�:Qs�JMYK=�SMAEJM��OMF�h�:�s�J4Y�SM?�CdC}F�9;: ��: sbJMY�aE=�?G>R>ROd��F�]^: s�JMaEjRv�n�PdP�F���:�s�J4v�?GO4F

<N:�s�?Bt�?B=�?Gi�O FQ��:�s�?�9�TMLN��Z"?�CGF {|:Qs�?G=KY�j@klnq�u�m FQyz: c�:�s�?BTMY�Z"jR?Gi�OEO4F�c�: X�:�s�?By�jRY�?GO�F
¤g: s�jRPDCBF
¤g: s�joCWe�F hb: X�:�s�jRY�=�?BY tKJMv�L�CWm F
c�: <N:�s�jRadJ4Odx F���:�s�jRv�PEO F�s�:�s�jRv�PEO F
H
: sbj@vKPdOQF
¤g: X6: sbj@v�PEx FQ��: sQ�"v�t�jRkGjRkGOQF � : X6:Qs�>RTM��?GOE[ F�fg:�sbT�9�v�AEZ"T6C\�4FQ~z:�sbTMY�S4�4F

{z: hb:�s�T4Y�SMJ4kGAE?GOMF c�:�sbTM��?G�B¢¥�
TMAEj@?BSMJMOExMF � : <z:�sbT.iM?BO4F�_`:�s�u�Y�Y�O�F�{|:�c¦J.�"nDJMPEP4F�hb:Qc�JMAESM?BZ"jRaDCW[4F�s�: c�JMAEZ"jRY�OE� F�X�: c�JMAE§
C\e�F
~N: hb:Qc�JMZdj@a.C\e�F�� vb: <z:�c¦JMZ"vK>@?BY�nMT4OdO�F ��: hb:Qc�kGh�IKJMY�?B� F���:�c�?Bj@aEaEY�?GA.C\e F�� vb:�c�?B>@YKj@kln�OEO F�<N:�c�?GaEklI�J4Y�j@YKOdO�F c�:�c�?BadaE?GAEO4F
c�: s�:�c�jR>@>R?GAEPdP�F�H
:�c�jR>RTMaE?Gi�j@klIK�4F��z:Rfg:�c�jRY�J4?Gi�OdO�F�X�: c�j@ZdklI�?G>R>ROd[QF yz: <z:�c�TMjRad?B?GY�n4T�CWxMF�_`:�c�TM>RZ"��C\e�F
9;: �;:Qc�T�TMAE?GOE�4F

yz:Qc�TMAETM�BT.i�CWeMF�c�: c�:�=K?gc�TMv�AEJMP.C}F c�:Rfg:Qc¦v�Y�I�T4�GOEe F�fg: hb:Qc�vKZ"klI�>R?GAEOd[�F X6: c�:��
?G>RadT4Y�P FQ��: ��?Gi�aEn�j@O�F yz: <z:Q�
j@n�jRZ"jRYbCWx�F
s�: yN:���T4SMJ4klI OdO FQ]g:Q��TMAELNJMY CW[ F�h�: ]^:��
v�AdvKadI�?Bi OdO F�fg:
pq=�u�Y�jR?Gk CWe FQ<z:
pqS4J.UVJ ODC F yN:
pqnMT4AdT4nMT.i C\� F�c�:�pq>@=�?BY�t�v�AES CW� F

_`:�pq>RaETMYbCWe4F
fg:�� J4j@kBOdx F hb: ¨N:Q� J4Y�=�?Gu�P.C}F �z:Q� JMY�?Bt�AdJ4Z"aE?Gi�mMF�hb: �z:Q� JMY�jRZ"n�jRY�O4F�<N: �G:�� J.i�>Rj@YKT.i P.ClF���:�� J.U;>RJMn�OEmMF
yz:�� ?BAd?BiMTM�BZ"klI�jRnMT.i�O.F � :�� ?BAdu�Z"OEm4F yN: <©� ?BZ"AET.i
C\xMF���: ��>RJMZdY�?GAEOd[ F�X6: �V>@vKZ"JMOEm FQ�z:�� T4AdjR>@?BOdPMFQX6:�� T4AdZd?GAEOMF <z: c�:Q� T4adnDJ4Y��G?BADCWeMF
��: � T4Z"AE?Gt�?GY�jRnMT.iDJ4m.FQ_N:��VAdjRY�=�>R?GPEx FR9;:��VAdv�YK?GJMvKPDC}FQhb: {�JM=KTMLNadn�jROdm�F
fg: {�J4j�CWe F
pg:Q{�J.iM?B>@OE�4F {|: sq:�{�J.u OE� F h�: yN:Q{�J4�GjRY�m¡r CWO4F

_`:�{�?GjRklI�I�T4>@=K� F X�:@fg:�{�?GjR=�PdxQF ��:�{�?BZ"jR?GAE? CWe F�<N:�{�jR=�j@S4?GA.C\��F ~z:Rfg:Q{�jRZ"Zd?GA.C\e�F�X�: ]^: {�T4t�?BAdZdadOE[ F
pg: yz: {�TMSMJ4klI�?Gi�aEn�j@mMF
X�: sq:�{�T4LN?GAETMe4F�9;:�{�T.u OE� F yN:�{�u�nMT.i�P.C}F��G:�hKJMn�Ad?��"=�J�CWe4F X�:�h�J4Y�=�Uq?GjRadaEPdP F�<z:R9;:�h�J4v�>@u�aEO F �G:�hKJ.i jRYbCWx F X�:�h�klI�J4L�t�J4klI�OE�4F
{|: ��:�h�klI�J4Ad?BY t�?GAESMOEPMF��N:�h�klI�LNjRZ"� CW� FQsq: hb:�h�klI�AET�?G=�?BADCWe4F <N:�h�klI �v�ZdZ"J4v��"C\�QF���: h�klI�Uq?G=�J6C\e F�X6: hK?GSM?BAd��F _N:�h�?G>RjRiM?GAEaEZ"T.i
C\�MF
��:�h�?Bu t�TMZdIbCW� F���: h�I�JMIKJM>Rj@?Bi m�F ��: ��: h�I�?BadZd?GAELzJ4Y�T.i�OdO F�hb: hb:�h�I�jRLNJMY�aEn�j@jRm FQyz: hb:�h�I�iM?BZ"kBT.i�CWx4F�fg:�hKnMTMAETMm F �z:�h�LNjRAdYKT.i PEP F
{z:�h�Y�?B>@>Rj@YKSMa C\e F�X6: hKT.U;j@Y�aEn�j CWO F�~N: c�:�h���jRY�nDJ C F ]^:�h�AEj@iDJMaEZ"J.iDJ OdP F ��: X�: h�Zd?G��I�?BY�aETMY CWO F {z:�h�Z"T�kln CEC F�<N:�h�Z"T4>@��T.i�adn�u P.C F
c�:�h�ZdAdjRn�I�JMY�T.i
CW�4F ]^:�h�ZdAdjRY�SM��?B>@>RT.U;OEP F�9;:�h�ZdAdvKkln�CECGF <N: <N: ��:Qh�v�JMjR=�?BPDCwF ��:�hKv�SMJ4Adt�J4nM?BAdOEx¡F
9;:�h�v�jRAE? CWP F�c�:�ªhKv�L�t�?GAEJMm�F

��: X�: c�:�h�u�LNTMY�a.C\e�F�<z:Qh��GJ4Y ZdT|=K?g�bT4>@?B=�TMOEe F ��:�hK�GJMAEUqJMaEOdmMF�X�: ��JMnDJMI�J4adIKj@OEe4F�<N: ~N:��bJ4Y�S�CW[ FQX6: ~z: �;I�T4LNJMa.C\e�F
c�:��;I�TMLN��aETMYKP4F�yz:Q�;j@n�I�T4LzjRAET.i�CW�4F ��: <z:���AEJMjRY�TMAEPdx F�hb:���Ad?BY�Z"JM>RJMYKSM?G�MFQ{|: ��: �bAEjRt�t�>R?GOE� F�c�:Q�bT4nwJ4Ad?Bi�m4F c�: ]g:Q�bT4YD�"?Ga.C\��F
yN:��bAETM�KLzT.i
CW�4F�pg:��;aEJMjR�4F���: ��v�AEY�?GAEO F ��:�¨
>@>RAEj@klI�O�F�_`:@fg:�¨
Y�=�?BAdUqT�T =�CGF�fg:�y J4Y«]�v�AE?GYKO F <z: c�:�y JMY�=�?BAdc¦TM>R?GYbCW�4F
<z:�y J4Y u4JMaEI�jRYbC\e F��G: c�:�y JMaEj@>R?Gi�aEn�j�CWx4F�<N: �N:�y JMaEj@>RjR?Gi�OdO�F�hb: ��: y
j@S4=�TMA.C\O�F�hb: <z:�y T4>@T4adIKj@Y�P.CGF ��: � JMYKSMOEP F�~N: � J4Ad=KOd��F
X�: � : � J4Z"aETMYbCW[ F {z: � ?B>@>RaEOdxQF ��: � ?GY�J4v�adO�F
fg: _N: � ?GaEZ"��J4>@>oCW��F
9;: � IKj@ZdZ"?GY¬X A.: � F�~N: � j@?BLNJMYbCWe F�{z: � j@>R>RadT4Y�Odx�F

h�: � : � jRaEadjRY�n
C\O�F�{|: � jRZ"ZDC\[QF��N:�­�vbCWeQF�H
:�­�vKO F�<N: ��:�� JMn�v�Zdj@Y�OEO FQ��: � JMLNJ4LzT4Z"T4� F X�:�� JMY�S4� F ��:�� ?B��?BadOE[ FQ<z:�� T4nMTMaEJ.UqJ�C$F
yN: �G:Q� v�Ad?Bi�j@klI m F��z: yz:�H�JMY�?Bi�adn�j m F��G:�H�t�TMAET.i�adnq�u m F�~z:�H�I�JMYKS PEP F � : c�:
H�I�J4Y�S CW[ F {z:
H�TMvK>@nDJMAEY�?B?Gi C\x F�<z: �z:
HQv�t�JMAE?Gi m

® h���<�{¯9�TM>R>@J4t�T4AdJ4Z"jRTMYb°
±d² ³£´lµD¶4¶ ·�¸�¹Dº�»¼µD¶4¹D½�¾ ¹D¿�µD³£¹Dº�µw³dÀGÁ�² ³¥´lµD¶ ¶4·lÁ�Âo½¼½Ã»¼¶4µD»¼Ä�ÅDÆDÇDÈwÉ

Ê$Ë ³¥µlµDÌlÍD¹DÎl·l¶�¸V¹wº�»¼µD¶ ¹w½�¾�¹D¿�µD³¥¹Dº�µD³"ÀBÁ;Ï�Ð�º�µw¶ Á�¸V·lÑÓÒ�µD³"Ì�ÔwÔDÉ�ÕdÈ
Ö Ï
¶4»¼Îl·l³dÄ�»¼º�À^µd× Ë »R³dØ
»¼¶ ´lÍD¹wØ�Á Ë »¼³"Ø�»¼¶4´lÍD¹DØ
Á�Ï
¶4»¼º�·�Ù|Ú�»R¶ ´lÙDµDØ

Û Ï�¶ »¼Îl·l³"Ä�»¼º�À^µd×�Ü�¹D½Ã» ×�µD³"¶ »R¹DÁ Ë ·l³"Ìl·l½Ã·lÀBÁ�Ü�¹D½Ã» ×�µD³"¶ »R¹gÉDÇ�ÕdÝDÆ
Þ Ï�¶ »¼Îl·l³"Ä�»¼º�À^µd×�Ü�¹D½Ã» ×�µw³d¶4»¼¹DÁ�ßq¹wÎl»¼Ä�ÁqÜ�¹w½Ã» ×�µD³"¶ »¼¹^ÉDàwÅDÔDÅ

á Ï�¶ »¼Îl·l³"Ä�»¼º�À^µd×�Ü�¹D½Ã» ×�µw³d¶4»¼¹DÁ�¾�µDÄq² ¶ ´l·l½Ã·lÄ�Á�Ü�¹w½Ã» ×�µD³"¶ »¼¹^ÉDÆwÆDÉDà
â.Ü�¹D³"¶ ·�´l»¼·�ãz·l½¼½ÃµD¶¦Ï�¶ »¼Îl·l³"Ä�»¼º�ÀBÁ�ä�»¼º�º�Ä�¿låM³¥´lÍDÁ�ä�·l¶ ¶4Ä�ÀB½ÃÎl¹D¶4»¼¹zÔwàDÝDÔDÈ

æ Ü�³¥·l»¼´lÍDº�µD¶çÏ�¶ »¼Îl·l³"Ä�»¼º�ÀBÁ�èbØ�¹wÍD¹DÁ
¸V·l¿l³¥¹DÄ�Ìl¹zÅDéwÔ�Õdé
ê ¾ ¹D¿�µD³£¹Dº�µw³dÀ�×�µD³�ë�»¼´lÍ�ìb¶4·l³£´lÀ�í¼î.Âo¸Vï6ðBÁ
ßqå¡¿l¶ ¹DÁ�ï�å¡Ä�Ä�»¼¹
±Wñ äb¹D³"º�»¼òl½Ã·
äbÍDÀGÄ�»¼òlÄ�¾�¹w¿"µw³£¹Dº�µD³"À¬í¼î.Âo¸�ï6ðwÁ
ßVåM¿l¶4¹DÁ�ï�å¡Ä"Ä�»¼¹

±o± Ï�¶ »¼Îl·l³"Ä�»¼º�À^µd×Vó�³£¹D¶4Ì£×�å¡³dº�Ábó�³£¹w¶ Ì£×�å¡³"º�Á;ôb·l³"Ø�¹D¶4À
±£Ê Âo¶4ÙD»¼¹D¶4¹«Ï�¶ »RÎl·l³dÄ�»¼º�ÀGÁ Ë ½ÃµlµDØ�»¼¶4´lº�µD¶ Á�Âo¶ Ùw»¼¹D¶ ¹^Ç�Õ"ÇDÆDé

±¥ÖlÂo¶4Ä"º�»Rº�åMº�ÙD·�ï�·�òlÍD·l³£òlÍD·lÄ�õ4åM¿�¹Dº�µwØ�»¼ölå¡·lÄ�Á�õ4º�³£¹DÄ�¿�µDå¡³£´lÁ�ó ³£¹D¶4ò"·
± Û Ú�·l¶4º�õ º�¹wº�·÷Ï
¶4»¼Îl·l³"Ä"»Rº�ÀBÁ�Ú�·l¶ º�ÁqèbÍD»Rµ�ÇwÇDÝDÇDÝ

ø



±¥Þ ¾�¹DÑ
³£·l¶4ò"· Ë ·l³dÌl·l½Ã·lÀg¸�¹Dº�»¼µD¶4¹D½�¾ ¹D¿�µD³£¹Dº�µw³dÀGÁ Ë ·l³"Ìl·l½Ã·lÀBÁqÜ�¹D½Ã» ×oµD³d¶4»¼¹^ÉDÇ�ÕdÝwÆ
±¥á ãN¹DùlúWäb½Ã¹D¶4òlÌlú¥Âo¶4Ä�º�»¼º�å¡º�×�å¡·l³;äbÍDÀGÄ�»¼ÌlÁ
ãNå¡¶ »¼òlÍwÁqô�·l³dØ
¹D¶ À

±£â ãN»¼òlÍD»¼´l¹w¶�õ4º�¹Dº�·÷Ï�¶ »¼Îl·l³"Ä�»¼º�ÀGÁbì�¹DÄ�º�¾�¹D¶4Ä�»¼¶ ´lÁ
ãN»¼òlÍw»¼´l¹D¶÷ÇDéDéDÝwÇ
±¥ælãNµwÄ"ò�µDÑûìb¶4´l»¼¶ ·�·l³"»¼¶ ´�ä�ÍDÀGÄ�»¼òlÄ�Âo¶ Ä�º�»¼º�å¡º�·lÁ�ãNµDÄ�ò�µDÑüï�å¡Ä�Ä�»¼¹

±¥ê Ü�»¼º�À÷Ü�µD½¼½Ã·�´l·
µd×V¸V·lÑÓÒ�µD³"ÌlÁ�¸V·lÑÓÒ�µD³"Ì`Ü�»Rº�ÀBÁ
¸�·lÑÓÒ�µD³dÌ
ÔDÆDÆDÈwÔ
Ê£ñ èbÍD»Rµ�õ4º�¹Dº�·÷Ï�¶ »¼Îl·l³"Ä�»¼º�ÀGÁ�Ü�µD½Ãå¡Ø
¿låMÄ�ÁVèbÍD»Rµ|ÇDÈwÝDÔDÆ

Ê"±däb·l¶4¶ Ä�ÀG½ÃÎl¹D¶ »¼¹�õ º�¹wº�·÷Ï
¶4»¼Îl·l³"Ä"»Rº�ÀBÁqÏ
¶4»¼Îl·l³"Ä"»Rº�À�ä�¹D³"ÌlÁbä�·l¶ ¶4Ä�ÀB½ÃÎl¹D¶4»¼¹�ÔDÅDéDÆDÝ
ÊoÊ Âo¶ Ä�º�»¼º�å¡º�·�µ"×�ë�»¼´lÍ^ìb¶4·l³£´lÀ^ä�ÍDÀBÄ�»¼òlÄ�Á�äb³¥µDº�Îl»¼¶4µDÁbï�åMÄ�Ä�»¼¹
Ê�Ö ä�å¡³£ÙDå¡·÷Ï�¶ »RÎl·l³dÄ�»¼º�ÀGÁ�ý`·lÄ�º�¾�¹"×�¹DÀG·lº�º�·lÁ�Âo¶ Ùw»¼¹D¶ ¹�Ç�ÕdÉwÆ�Õ

Ê Û ï�»¼ò�·zÏ
¶4»¼Îl·l³dÄ�»¼º�ÀGÁ�ëVµDå¡Ä�º�µD¶4Á;þ4·lùl¹DÄ�ÕwÕdÝDàDÔ
Ê�Þ Ï�¶ »¼Îl·l³"Ä�»¼ÙD¹DÙw·�ÙD·
õ ¹Dµ�äb¹wåM½ÃµwÁ�õ4¹Dµ�äb¹Då¡½ÃµDÁ Ë ³¥¹Dÿ�»¼½

Ê�á õ�Ï Ë ²Vþ�ìqÜ�ëVÁ
¸�¹D¶ º�·lÄ�Á�ó ³£¹D¶4ò"·
Êoâ¡þ4·lùl¹DÄ;²�� ãNÁ�Ü�µw½¼½Ã·�´l·�õ º�¹wº�»¼µD¶ Áqþ4·lùl¹DÄ�ÕwÕdéDÇDÈ
Ê�æ Ï
¶4»¼Îl·l³"Ä"»Rº�Àgµd×^þM·lùl¹DÄ�Áb² å¡Ä�º�»¼¶ Áqþ4·lùl¹DÄgÕdé�ÕdÔDÝ

Ê�ê ý÷¹w³dÄ�¹DÑÓÏ�¶ »RÎl·l³dÄ�»¼º�À^µd×�þ4·�òlÍD¶4µD½Ãµl´lÀBÁqý`¹D³dÄ�¹DÑ
Á�äbµw½Ã¹D¶ Ù
Ö�ñ Ï�¶ »¼Îl·l³"Ä�»¼º�À^µd×�ý÷¹DÄ�ÍD»R¶ ´lº�µD¶4Ábõ4·"¹wº�º�½Ã·lÁ�ý`¹DÄ�ÍD»¼¶4´lº�µD¶�ÉwéDÔDÉDà
Öd± ý÷¹wÀB¶4·�õ º�¹wº�·÷Ï
¶4»¼Îl·l³"Ä"»Rº�ÀBÁ�ßq·lº�³¥µD»¼º�Á�ãN»¼òlÍD»¼´l¹w¶`ÇDéDÝDÆDÔ

Ö�Ê Âo¶ Ä�º�»¼º�å¡º�·�µd×Vä�¹D³"º�»¼òl½Ã·�ä�ÍDÀGÄ"»RòlÄ"Áqý`åMÍw¹D¶ Á
ë�åM¿�·l»�ÇDÈDÆDÆQÕdÉ¬Ü�ÍD»R¶ ¹
ÖoÖMÒ�¹D½Ã·NÏ
¶4»¼Îl·l³dÄ�»¼º�ÀGÁ�¸V·lÑ ë�¹DÎl·l¶4Á�Ü�µD¶4¶ ·�òlº�»¼òlå¡º�ÆDÅwàDÝDÆ

�������	��
���
�
�����������
������������������	��
�
��! "��#�$%�&�� "'(�)�*�+
� "�&��
�
�
��,����
�-&��#	
� "
��.�*
��� "-�/0�1�*�� "-� "
324 "�65��8795��
#	
�$%$" "�� "
��&�:��
�; <>=�=,?�@�A�B6C9�	D�E+2:
����4FHGI5KJL�	M����	�� "���	��
N��
OJQP�R>SUT+GU�&�4����
� "����
�
�
��)
��1���&��'(�	�����V�W�����
-� "��
��� "E��&
� "
����X "�:
�������������������-Y
��1���&��'(�	�����Z��
����	��
����[�1���&\��Z
��]B_^a`�b�ced�fgceB�^ah�bKC9�	D�ikj��*���Z�l
�����-4
�

���*$"$m$"�	���U��
����	��$"2K�l
��U��
�����#	�	��
��1��$�#�
�$"$" %�� "
����1T8GU������M+
��1�*��
�$n��
���-e�*�+
� "�&��
�
�
��:�1���& "-� "
32K-&�	���� "
32O %�9�l
��&��-:
�

��#��*$%�4�*������
HM� "�W��
���$%2:oU "
��p
��������	\q��
� "'(�Z�8�*-���
��p�N�&$"
� %�&$" %#� %
n2r-��	�&�� %
n2+T

s



� ?zAd?B��T4AdZ�Z"IK?|��AEaEZ
LN?GJ4advKAd?BLz?BY�Z�TM��j@Y�kB>@vKadjRiM?zJMY�Z"jR��AETM¢
Z"T4Y ��AET =Kv�kGZdj@T4Y JMZÓLNjR=�¢£AdJ4��j@=Kj@Zou j@Y <�v!tq<
v kGT4>@>Rj@aEjRTMY�a
JMZ Y�v�kB>@?BTMY�¢£Y�v�kG>R?GT4Y kB?GY�Z"?BAd¢£TM��¢£LNJMaEaç?BY�?GAESMu©T4�gu v	wIwyx
ø>z&{ fq?Byz:��;I�?«LN?GJ4adv�AE?GLN?BY ZzUqJMaNLNTMZ"jRiDJMZd?G=�t u#Z"I�? ��TM>R¢
>RT.U;j@Y�SI|

® ø °�sbJMZ"Zdj@kB?©¤g9�_ kGJM>RkGvK>@J4Z"jRTMY�a ��AE?G=�jRkGZ ZdI�JMZüJ4ZûaEv��N¢
kGjR?GY�Zd>@uçI�j@S4I ?GY�?BAdS4u¬=�?GY�aEjRZou¦LNJMZdZ"?GA�adI�T4v�>R=ût�?`jRYûJ¬aEZ"J4Z"?
TM�V=�?GkBTMY��KY�?G=.}�v�JMAEn�a�J4Y�= SM>Rv�TMYKa)~ ø>� :|s�J4AdS4?�?GYK?GAESMu�=�?BY�¢
aEj@Zdj@?BazJ4Ad?�?G§���?GkGZd?G=�Z"TûSMjRiM?«AdjRad?�Z"Tûj@YKkGAE?GJMaE?G=#��AdT�=�vKkGZ"jRTMY
TM��J4Y Zdj@tKJMAEuMTMYKa;Ad?B>@J4Z"jRiM?�Z"T÷>RjRSMI�Z"?BA�LNJMaEa���J4AdZdj@kB>@?BaD:��KT4A�?G§�¢
JMLN��>R? F�J¦I�j@S4I�?GAzZ"?BLN��?BAdJ4Z"v�AE?÷jRY J ® >@T�kGJ4>@>Ru
°;?�} vKj@>Rj@tKAdJ4Z"?G=
aEu aEZ"?BL UqTMvK>@=`AE?GaEv�>RZ�j@Y�J^>@J4AdS4?GA AE?G>RJMZdj@i4?�JMt�vKY�=�JMYKkG?�T4��J4Y�¢
Z"jRt�J4Adu4TMY�a T.i4?GA ��jRTMY�a.:�<;Z�I�jRSMIN��jRTMY`=�?BY�aEj@Zou�F.L�vK>@Zdj@��>R?G¢£��jRTMY
��v�aEj@T4YçjRY�Z"T¬t�J4Adu4TMY�¢£JMY�Zdj@t�J4Adu4TMY ��J4j@AEagLNJ.u¬kGTMY�ZdAdjRt�v�Zd?zaEjRSM¢
Y�jR��kGJ4Y�Z">Ru«ZdT÷Z"IK?|J4Y Zdj@tKJMAEuMTMY u�jR?G>R=�~ s&� :;�;I�?GAE?G��T4Ad?�F�J÷LN?BJM¢
aEv�Ad?BLN?GY�Z`TM��Z"I�?¬J4Y�Z"jR��AdT4Z"T4Y�u�jR?G>R=&Ad?B>@J4Z"jRiM? Z"TüY�?BSMJ4Z"jRiM?G>Ru
klI�J4AdS4?G=«I�JM=�AETMYKa;LzJ.u���AdT.i�jR=�?�j@YK��TMAELzJ4Z"jRTMY JMt�TMvKZ;Z"I�?^?BY�¢
?GAESMu�=�?BY�aEj@Zou�AE?GJMklIK?G=^jRY�I�?BJ.i�u�jRTMY|kGT4>@>Rj@aEjRTMY�a.:�pqY�ZdI�?qTMZ"IK?GA
I�J4Y�=bFMj@Z�IKJMa�t�?G?BY`advKSMSM?BadZd?G=NjRY`Z"I�?
kGTMY�Zd?G§�Z�TM�6ZdI�?�h�n�u�AdLN?
LNT�=�?G> Z"I�J4ZbZdI�?�tKJMAEuMTMYK¢¥J4Y Zdj@tKJMAEuMTMY
��AET =Kv�kGZdj@T4Y^AdJ4Z"?�kBJMY^t�?
��JMAVJMt�T.iM?;J^klIK?GLNj@kBJM>�?1}�v�jR>@jRt�AEj@v�L ?BadZdj@LNJMZd?4~ z+� :��;IK?�j@YKkG>Rv�¢
aEj@i4?�JMY�Z"jR��AETMZdTMY+LN?GJMaEv�AE?GLN?GY�Z`AE?G��TMAEZ"?B=&I�?GAE?¬kGT4Y�adZdj@Zdv�Z"?Ba
JMY jRLN��T4AdZdJMY�Z�aEZ"?G�¬ZdT.UVJ4Ad=«Z"IK?^SMT4JM>�TM��v�YK=�?GAEadZdJMY�=Kj@Y�S`ZdI�?
��I�u�adjRkGa;T4��t�J4Adu4TMY���AdT�=�vKkGZ"jRTMY jRY I�?GJ.i�u`jRTMY«kGTM>R>Rj@aEj@T4Y�a.:

® s °��;I�?+LN?GklIKJMY�jRadL TM�÷t�J4Adu4TMY Z"AEJMY�aE��T4AdZûT.iM?BAç>RJMAESM?
AEJM��jR=�jRZ"jR?GaûI�JMa t�?G?GY Z"I�?���T�kGv�a T4�÷Z"I�?BTMAE?GZdj@kBJM>zj@Y�iM?BadZdj@S4JM¢
Z"jRTMYKa:~ �&��� � :b�;I�?�Ad?BkG?GY�ZqLN?GJMaEv�AE?GLN?GY�ZqTM�bLzjR=�¢£AdJ4��jR=�j@Zou`J4Y�¢
Z"jR��AETMZdTMYûZ"T ��AETMZ"T4Y ® �Q�G��°qAdJ4Z"jRT�T4� { : � jRYçkB?GY�Z"AEJM> <
v!tq<�v
kGT4>@>RjRadjRTMY�a�J4Z
{�~
�G9�~l� � jRY�=�jRkGJ4Z"?Ga�ZdI�JMZ�J ��Y�jRZ"?NY�?BZ"¢£t�JMAEuMT4Y
Y�v�L�t�?GA�j@aV��Ad?Bad?BY�Z JMZ LNj@=K¢¥AEJM��jR=�jRZou :��;I�jRa�jRLz�K>@jR?GaVZ"I�J4Z J^��¢
Y�jRZ"?�t�JMAEuMT4Y`Y�v�L�t�?GAqI�JMaqt�?G?GY�Z"AEJMY�aE��TMAEZ"?G=`T.i4?GA���v�Y�jRZ"aqTM�
AEJM��jR=�jRZou
jRYgZ"I�?Bad?VkGT4>@>Rj@aEjRTMY�a.:6��AdJ4Y�ad��TMAEZ�TM��jRY�kGT4LNj@Y�S�t�JMAEuMT4Y
Y�v�L�t�?GA�T.iM?GA�aE?Gi4?GAEJM>�v�Y�jRZ"a^T4�VAEJM�Kj@=�jRZou�>Rj@n4?G>Ru¦T�kGkBv�AEagiM?GAEu
?GJ4Ad>RuüjRY�ZdI�?¬kGT4>@>Rj@aEjRTMY#J4Y�=�JM��?GkGZdaNZ"I�?¬aEv�t�aE?1}�v�?BY ZN?BiMTM>Rv�¢
Z"jRTMY�TM�
Z"I�?«adu�aEZ"?BL¬:Z~ �+�+��F � � : � ? ?G§�ZdAdJ4kGZzZ"I�?«Y�?GZd¢¥�KAdT4Z"TMY
L�vK>@Zdj@��>RjRkGjRZouÓ=�?GYKadjRZou+JMZ«LzjR=�¢£AdJ4��jR=�j@Zou&��AETML ZdI�? j@Y�kB>@vKadjRiM?
JMY�Zdj@��AETMZdTMYNLN?GJ4adv�AE?GLN?BY Z�JMY�=÷ZdI�?��Kv�t�>Rj@aEI�?G= �Q�G�`AEJMZdj@T6~l� � :
�;I�?�LN?GJ4adv�AE?GLN?BY Z AE?G��TMAEZ"?B=`I�?GAE?;UqJMa�kBJMAEAdjR?G=NTMvKZ�j@Y`ZdI�?

aEv�LNLz?BANTM� s&{+{&{ JMZzZ"IK?«{�?G>RJMZ"jRi�j@aEZ"jRk ~�?BJ.i uü�oT4Y09�T4>@>Rj@=K?GA
® {�~��G9;°�t�u÷Z"IK?gh��b<
{ ® h�T4>@?BY�TMjR=�JM>6��AdJ4klnM?BAV<;Z;{�~
�G9;°�?G§�¢
��?GAEj@LN?GY�ZD:q�;I�?^h���<�{©=K?GZ"?BkGZdTMAY~ � � kGT4Y�adjRaEZ"a�T4��aE?Gi4?GAEJM>
=K?G¢
Z"?BkGZdTMA�advKt�adu�aEZ"?BLzagjRYûJ�>RJMAESM?zadT4>@?BY�TMjR=¦LNJ4SMY�?BZwF�jRY�kG>Rv�=�jRY�S
J`�;jRLz?g�VAdT¡�"?GkBZ"jRTMYü9�I�JML|t�?BA ® �;��9;°dFQJ`aEkGjRY�Z"jR>@>RJMZdTMA;t�J4AdAE?G>
® 9��;]^°dF�J4Y�=#ZoUqT�HQ?GAET�_
?BSMAE?G? 9�JM>RTMAEj@LN?GZd?GAEa ® H�_N9;°Y~ ø>{+� :
�;I�?�LNJMS4Y�?GZ�UqJMa�TM��?GAEJMZd?G=«JMZ { : s �z�b?Bad>RJ�:b�;I�?÷9��;]ÓLN?BJM¢
aEv�Ad?B=�ZdI�?
?BY�?GAESMuN=�?B��T4adjRZ"?B=�t�uNLNj@=K¢¥AEJM��jR=�jRZou`klI�JMAESM?B=÷��J4Ad¢
Z"jRkG>R?Ga.F�J4Y�= Z"I�?�HQ_N9�a�LN?BJMaEv�Ad?B=�t�?GJ4LN¢¥>Rj@n4?�Y�?Gv�ZdAdT4Y�a.:��;I�?
kGT4j@YKkGjR=�?GY�kB?|T4��Z"IK? H�_`9�a���TMAELN?G=¦ZdI�?N?G§���?GAEj@LN?GY�ZdJM>�LzjRY�jR¢
L�vKL tKj@J4a
ZdAdjRSMS4?GA.FQJMYK=bF�U;j@ZdI¦JMY¦JM=�=�jRZ"jRTMY¦TM� J�IKj@S4I�9��;]
aEj@S4Y�JM>oF ��AET.i jR=�?B=�Z"IK?gkG?GY�ZdAdJ4>�kGTM>R>Rj@aEj@T4Y�ZdAdjRSMS4?GA.:
�oY«ZdI�?gTM��¢£>@jRY�?�JMY�J4>@u�aEj@a.F4Z"I�?gkBTM>R>@jRaEj@T4Y�kB?GY�Z"AEJM>Rj@Zou`UqJMa;=K?G¢

Z"?BAdLNjRY�?G=|��AdT4L Z"I�?qLN?GJMaEv�AE?G=^klIKJMAESM?G=g�KJMAEZ"jRkG>R?�L�vK>@Zdj@��>RjRkGjRZou
jRY«ZdI�?g��aE?Gv�=KTM¢£AdJ4��j@=Kj@Zou`AEJMY�S4?Y� ����� {m� �>�zj@Y«Z"I�?g�;��9;: �;I�?
L�vK>@Zdj@��>RjRkGjRZouû=Kj@aEZ"AEj@tKv�Z"jRTMY UqJMa|advKt�=�jRi�j@=K?G=#jRY�Z"T�?Bj@S4I�Z�kG?BY�¢
Z"AEJM>RjRZouçt�jRY�ae~ ø4ø>� :«�;I�?÷kGT4AdAE?GaE��TMY�=�jRY�S ��AEJMkGZdj@T4Y�a�T4��?GiM?BY�Z"a
��AETML Z"IK?�LN?BJMaEv�Ad?B=�LNjRY�j@L|v�L¯t�jRJMa;=KJMZ"JzaEJMLN��>R?
J4Ad?�Z"J4t�v�¢

>RJMZd?G= jRY¬�bJ4t�>@?g� ® ��AdaEZ;kGT4>@vKLzY�°":��;I�?^LN?GJ4adv�AE?G= LNjRY�j@L|v�L
tKj@J4a|=�J4Z"JûadJ4LN��>@?«AE?G��AE?GaE?GY�Z"?B= JMt�TMvKZ4� { ¢3� {�� ~ øMø>� T4��Z"I�?
ZdI�?GT4Ad?BZ"jRkGJ4>�Z"TMZdJM>
IKJM=�AETMY�jRk�kGAETMaEad¢£aE?GkGZdj@T4Y�T4���4: s t�J4AdY�a:~ ø>s&� :
��TMA�Z"I�?qZoUqT�LNTMaEZbkB?GY�Z"AEJM> t�jRY�a.FwZ"I�?qkG?BY ZdAdJ4>4kBTM>R>@jRaEj@T4Y^Z"AEj@S4SM?BA
?BiM?BY Zda;UV?BAd?�JM>RaETzjRY�kB>@v�=K?G=b:
��AdJ4kln a�Uq?GAE?NAd?BkGTMYKadZdAdv�kBZ"?B=¦��AETML z ¢¥=Kj@LN?GYKadjRTMY�J4>�I�j@Zda^jRY

ZdI�? �;��9;:b�;I�? ��AEj@LNJ4Adu jRY Zd?GAEJMkBZ"jRTMY#��TMjRY�Z ® ��AEj@LNJ4Aduüi4?GAE¢
Zd?G§
°;UqJMa|Ad?BkGT4Y�adZdAdvKkGZ"?B=ü��AdT4L Z"I�?�Z"AEJMkln�aD:«�ViM?BY Zda�U;jRZ"I�J
�KAdjRLNJMAEu^iM?BAdZd?G§^U;jRZ"I�jRYL� z+{ kBL >RTMY�S4j@Zdv�=�jRY�JM>R>@u|TM��Z"I�?��;��9
kB?GY�Z"?BAgUV?BAd?Nv�aE?G=üjRY Z"I�jRa^J4Y�JM>Ru�adjRaD:`�bAEJMkln�a�UV?BAd?NAE?1}�v�jRAd?B=
ZdT���TMjRY Z�U;j@ZdI�j@Y z kGL TM��Z"I�?���AEj@LNJMAEu�i4?GAEZ"?G§ ® _`9�< kBv�Zw°
J4Y�= Z"T¬I�J.i4?NJMZg>R?GJMaEZ s � ® T4���+� LNJM§�j@L|v�L ��TMaEaEj@t�>R? °qIKj@ZdaD:
�;IK?«J4Y�Z"jR��AdT4Z"T4Y AdJ4��jR=�j@Zou#UVJ4az>RjRLzjRZ"?B=�ZdT�� ���Z� {m��ø : {�?G¢
kBTMY�aEZ"AEv�kBZ"?G=zLNTMLN?GY�Zdv�L UqJMa kBTMAEAd?BkGZd?G=z��TMA���J4AdZdj@kB>@?�?BY�?GAESMu
>RTMaEagjRYûZdI�?`=�?BZ"?GkBZ"T4AD:zc�T4LN?GY�Z"v�L Ad?BadT4>@vKZ"jRTMYû��TMA^J4Y Zdj@�KAdT4¢
ZdTMY�a�UqJMa�?GaEZ"jRLzJ4Z"?B=¦Z"T�t�?zJMt�TMvKZ sI� J4Z
J�Z"AEJMY�aEiM?BAdaE?^LNTM¢
LN?BY Zdv�L TM� { : �Ófq?Gy��]�B:(�;I�?�?G��?GkBZ÷TM��aELz?BJMAEj@YKSü=�v�?¬Z"T
ZdI�?g��Y�jRZ"?gLNT4Lz?BY�Z"v�L¯AE?GaETM>Rv�Zdj@T4Y�T4Y�J4Y Zdj@�KAdT4Z"TMY�ad��?GkBZ"AEJNj@a
YK?GSM>RjRSMjRt�>@?�:
� JMAEZ"jRkG>R?¬jR=�?GY�Z"jR��kBJMZ"jRTMY(UVJ4a�JMklIKj@?BiM?G=&t�u+Z"IK?çLN?GJ4advKAd?B¢

LN?BY Z T4�|ZdI�? Z"AEv�Y�kGJ4Z"?B=0LN?BJMY0?GY�?BAdS4u&>@T4ada.F:���&�:�+�1���dF�T4�
klIKJMAESM?G=|��JMAEZ"jRkG>R?Ga jRY`Z"IK?;�;��9¦SMJMa.:�<;Z JgLNT4Lz?BY�Z"v�L TM� { : �
fq?By��]�BF}ZdI�?�U;jR=�ZdIgTM��Z"I�?N�*���r�+�1���K=�j@aEZ"AEjRt�v�Z"jRTMYg��T4A�J4Y Zdj@�KAdT4¢
ZdTMY�azUqJMa���T4v�Y�= ZdT¦t�?�J4t�T4v�Z ø4ø+� ��TMAzZ"I�jRa|J4Y�JM>Ru�adjRa.: � ?
kBTMY�aEZ"AEv�kBZ"?G=�J�iDJMAEj@J4t�>R?4~ øHz+� F_�Yxü>RY!~%���&�:�+�1���*���*���r�+�1�����_� � F
U;IK?GAE?����&�:�+�1���0�m�«jRa J�adjRY�S4>@?���J4AdJ4Lz?BZ"?BA�J4����AET.§�j@LNJMZdj@T4Y^Z"T
ZdI�?�?G§���?GkGZd?G=z]�?GZ"IK?G¢£]q>RT�klI�iDJM>Rv�?q��TMA�JMY�Zdj@��AETMZdTMY�a.:���jRSMv�AE? ø
® >@?B��Z;��JMYK?G>o°�adI�T.U;a��gi4?GAEadv�a�ZdAdJ4Y�adi4?GAEad?
LNTMLN?GY�Z"vKL ��¡+��TMA
YK?GSMJ4Z"jRiM?B>@u�klI�J4AdS4?G=^��J4AdZdj@kB>@?Ba�JMZ�LNj@=�¢£AEJM��jR=�jRZou Fw=�?BLzT4Y�aEZ"AEJMZ"¢
jRY�S�Z"I�?|��JMAEZ"jRkG>R?^jR=�?GY�Z"jR��kBJMZ"jRTMY¦kGJM�KJMt�jR>@jRZou :��;I�?�IKTMAEj@�BTMY�Z"J4>
tKJMY�=�kG?BY Zd?GAE?G=�JMZ��£¢ { kBTMAEAd?Bad��TMY�=Ka�Z"T J4Y Zdj@�KAdT4Z"TMYKa|t�u
kBTMY�aEZ"AEv�kBZ"jRTMYb:6�;IK?VT4Z"I�?BAbt�J4Y�=�a�LNJMjRY�>@ugkBTMAEAd?Bad��TMYK=gZ"T�YK?GSM¢
J4Z"jRiM?�nDJMTMYKaqJ4Y�=«��j@T4Y�a.: � ?���AE?GaE?GY�ZqJMY�Z"jR��AETMZ"T4Y�AE?GaEv�>RZ"a;��TMA
� ¡ v��ûZ"T { : �+� fq?GyN�m�B:^��jRSMvKAd? ø ® AdjRSMI�Z���JMYK?G>o°�aEI�T.U;a�Z"I�?
�
=�jRadZdAdjRt�v�Zdj@T4Y�aV��T4AVZoUqT�� ¡ t�jRY�aD:b�;I�?Y��=Kj@aEZ"AEj@tKv�Z"jRTMY�aqUq?GAE?
�KZ"Z"?B=+t uüZdI�?¬aEv�L�TM�
Z"I�AE?G?«SMJ4v�aEadjRJMY�a ® YKj@Y�?¬��AE?G? ��J4AdJ4LN¢
?BZ"?BAda.°�kGT4AdAE?GaE��TMY�=�jRY�SüZdT#=�jR��?BAd?BY�Z���J4AdZdj@kB>@?�aE��?GkGjR?Ga.: �;I�?
J4Y�Z"jR��AdT4Z"T4YüAdJ.U u�jR?G>R=#UqJMaz?G§�Z"AEJMkBZ"?G=#��AdT4L ZdI�?«��ZNAd?Badv�>RZ"a
��T4A;?GJ4klI�kB?GY�Z"AEJM>Rj@Zou`J4Y�=6��¡�t�jRYb:
<0kGTMAEAE?GkGZdj@T4Y`��JMkBZ"TMAqUqJMaqJM����>RjR?G=÷ZdT|ZdI�?
AEJ.U&u�j@?B>@=�Z"TzJMkG¢

kBTMv�Y�Z
��TMA�>@T4adaE?Ga
=�v�?zZ"T�J4kGkB?G��ZdJMY�kB? FKZ"AEJMkln�j@YKS÷j@YK?G�NkGjR?GY�kBu F
J4Y�=üJMY�Zdj@��AETMZdTMYûJMt�aETMAE��Zdj@T4YûjRYüZ"IK?�=�?BZ"?GkBZ"T4AD:��;I�?÷T.i4?GAEJM>R>
AE?GkBTMY�aEZ"AEv�kBZ"jRTMY�?G�NkGjR?GY�kBu�jRY�kB>@v�=Kj@Y�S#JM>R>�Z"IK?GaE?�?G��?GkBZ"a�UqJMa
T4t�Z"J4j@YK?G=¬��AETML J÷��v�>R>Z¤e¥+¦]§n¨L©!ª+«>¬%¥ ® c�9;° aEj@L|v�>RJMZ"jRTMY�FQ?GLN¢
t�?G=K=�j@YKS(c�9 ZdAdJ4kln açj@Y�ZdT(AE?GJM>|?Gi4?GY�Z"açTMY©ZdI�?#AEJ.U =�JMZdJ
>R?Gi4?G>�J4Y�=+kGT4Lz�KJMAEj@Y�S ZdI�?�AE?GkGT4Y�aEZ"AEv�kGZd?G=�Z"AEJMkln�a`U;j@ZdI&Z"I�?
jRY���vKZVZdI�AdT4v�SMI`IKj@ZqLNJMZ"klIKj@Y�S�j@Y���AdT.§�jRLNj@Zou�:
�;I�?
T.iM?BAdJ4>@>�AE?G¢
kBTMY�aEZ"AEv�kBZ"jRTMYü?G�NkBj@?BY�kGu ��TMAzZ"IK?�LNTMaEZ�kB?GY�Z"AEJM>VkGT4>@>Rj@aEjRTMY�a|j@a
J4t�T4v�ZX� {�� j@Y�=K?G��?GY�=�?BY�Z�TM���q¡üj@Y�Z"I�?�AEJMYKSM?�T4� {]� �p�£��¡­�
{]� �&�#fq?GyN�m�gJMYK=üJMt�TMv�Z6� {�� JMZ��q¡®x {m� s � fq?GyN�m�B:«�;I�?
?B�NkGjR?GY�kBu|jRY�kGAE?GJ4ad?Ba U;j@ZdI`=�?GkBAd?BJMaEj@YKSg?GiM?BY�Z L�v�>RZ"jR��>Rj@kBj@Zou�F¡t�u
J4t�T4v�Z ø>{I� Z"T`ZdI�?gLNTMaEZq��?GAEjR��I�?GAEJM>�kBTM>R>@jRaEj@T4Y�aD:
�;I�?
JMY�Z"jR��AETMZ"T4Y÷u�j@?B>@=KaVAE?G��TMAEZ"?B=÷I�?GAE?�jRY�kB>@v�=K?
aE?GkBTMY�=�J4Adu

�KAdT�=�v�kBZ"a�TM�VUV?BJMn¬=�?BkGJ.u�a.:�c�9&aEZ"vK=�j@?BagadIKT.U©Z"I�J4ZgU;j@ZdI�jRY
ZdI�?�_N9�< kBv�Z�TM� z kGL�F ZdI�?gT.iM?BAdJ4>@>�Ad?BkGTMYKadZdAdv�kBZ"jRTMY÷?B�NkGjR?GY�¢
kBj@?Ba|J4aNJ¦��v�Y�kBZ"jRTMY�TM��ZdI�?«Lz?BJMaEv�AE?G=¯�q¡ JMAE?�jR=�?BY Zdj@kBJM>���TMA

z



aE?GkGT4Y�=�J4Adu J4Y�=+��AEj@LNJMAEu J4Y Zdj@�KAdT4Z"TMYKaDF�JMY�=+ZdI�?�LN?GJ4adv�AE?G=
JMY�Zdj@��AETMZdTMY¯�q¡©aE��?BkGZ"AEv�L jRaNZ"I�?«advKL TM��ZdI�?��KAdjRLNJMAEuûJ4Y�¢
Z"jR��AETMZdTMY��q¡ aE��?GkGZdAdvKL2JMY�= ® {]� �&�e� {m� { �6°gZdj@LN?Ga¬ZdI�?.��¡
aE��?BkGZ"AEv�L TM�zad?BkGT4Y�=�JMAEuÓJ4Y Zdj@�KAdT4Z"TMYKa¬��AdT4L Uq?GJMn =�?GkBJ.u�aD:
h�?BkGTMYK=�JMAEu JMY�Z"jR��AETMZ"T4Y�a�Zou���jRkGJ4>@>RuükGJ4AdAEuûLzT4adZzTM��Z"I�? ��J4Ad¢
?GY�Z«JMY�Z"jRI�u���?BAdT4Y­� ¡ =�v�?ûZ"T�Z"I�? =�?BkGJ.u+n�j@YK?GLNJMZdj@kBaDF�JMY�=
Z"I�v�a`ZdI�? j@YKkG>Rv�adjRiM?«JMY�Zdj@��AETMZdTMY°� ¡ =�j@aEZ"AEjRt�v�Z"jRTMY�jRazaEjRLzjR>RJMA
Z"TgZdI�?���AEjRLzJ4Adu|JMY�Z"jR��AETMZdTMYz=�j@aEZ"AEjRt�v�Z"jRTMY`U;IK?GY`Z"IK?���AEj@LNJMAEu
JMY�Zdj@��AETMZdTMY�JMY�= JMY�Zdj@I�u���?BAdT4Y�aE��?BkGZdAdJNJMAE?�Z"I�?gaEJMLN?�:
��jRSMvKAd? s aEI�T.U;a
ZdI�?�JMY�Zdj@��AETMZdTMY�jRY iDJ4AdjRJMY�Z6u�j@?B>@=g��?GAb?GiM?BY�ZwF
±	²k³O>´�µZ¶ ± µZ¶ ±>· F;J4Z�LNjR=�¢£AdJ4��j@=Kj@Zou ® � ���Y� {m��ø °gJ4a�J���v�Y�kBZ"jRTMY

TM�Z¸e¡�¹£¸ x :ç~�?GAE? F�¸º¡ jRazZ"I�?«Z"AEJMY�aEiM?BAdaE?÷LNJMaEa.F8¸º¡»x
� O¡ te¸ Ox F�J4Y�=6¸ x jRa�ZdI�?gJMY�Z"jR��AETMZdTMY«LzJ4ada.:��;I�?gv�YKkGTMAE¢

AE?G>RJMZ"?B=+��T4j@Y�Z"¢£Z"T4¢¥��TMjRY�Z`adu�aEZ"?BLzJ4Z"jRk¬?GAEAdT4AdaNT4Y�ZdI�?�aE��?BkGZdAdJ
Uq?GAE?|?BadZdj@LNJMZd?G=ûZ"T t�?Y� � t�u�iDJMAEu�j@Y�S�Z"I�?`ZdAdJ4kln kGv�Zda^JMY�=
t�uçkBTMLN��J4AdjRY�S¬=�jR��?BAd?BY�Z^JMY�J4>@u�aEj@a|Z"?BklI�Y�jl} vK?Ga.:«h�u�adZd?GLNJMZdj@k
?GAEAETMA�T4Y Z"IK?�T.i4?GAEJM>R>�Y�TMAELNJM>Rj@�BJMZdj@T4YüUVJ4a|?BadZdj@LNJMZd?G=�Z"T¦t�?
>R?GaEa^Z"I�J4Y ø>{I� t�u¦iDJMAEu�j@YKS¬Z"I�?÷?BiM?BY ZgaE?G>R?GkBZ"jRTMYüJ4a^UV?B>@>�JMa
Z"IK?|ZdAdJ4kln«kBv�Z"a.:
<�a�aE?G?GY¦j@Yç��jRS�: s FKZdI�?zad��?GkBZ"AEJ�jRY¦kG?BY�Z"AEJM>
kGT4>@>RjRadjRTMY�a���JM>R>�>R?GaEa�aEZ"?G?B��>Ru�ZdI�JMY¬jRY¬��?BAdjR��I�?BAdJ4>
kGT4>@>RjRadjRTMY�a�j@Y
Z"IK?gLz?BJMaEv�AE?G=,��¡�AdJ4Y�SM?�TM� {m� s �p�¼�q¡­� {]� �&� fq?By��m�w:
�oY`TMAE=�?GA�ZdT^klI�J4AdJ4kGZ"?BAdjR�G?�ZdI�?�aEI�JM��?�T4��ZdI�?�aE��?GkGZdAdJK}�v�J4Y�¢

Z"jRZ"J4Z"jRiM?B>@u�F�Uq? ��Z`Z"I�? aE��?BkGZdAdJ Z"T ZdI�Ad?B? ��v�Y�kGZdj@T4Y�JM>���TMAELza�|
® �G°;fqJ4v�aEadjRJMY���v�Y�kGZdj@T4Y j@Y,��¡½~%¾�?G§�� ® ¹�� O ¡ � sm¿ OÀ ¶ ° � F ® �d�G°�?G§�¢��TMY�?BY Zdj@J4>
��v�Y�kBZ"jRTMY¬jRY�¸e¡�~Á¾�?G§�� ® ¹�¸e¡Z�HÂ µ ¶ ° � FQJ4Y�= ® �"�d�G°
]�TM>RZ"�BLzJ4Y�Y«��v�Y�kGZdj@T4Y£~%¾°¸º¡`?G§�� ® ¹�¸º¡V�>ÂQ��° � :�]�T4Z"I«�"��JMY�=
�"�d��I�J.iM?gt�?G?BY¬kGTMLNLNTMYK>@u�v�ad?B=¬Z"T÷klIKJMAEJMkGZd?GAEj@�B?V¸º¡&=�jRadZdAdjR¢
t�v�Zdj@T4Y�a�~ ø � � :��;IK?;SMJMvKadaEj@J4Y^��v�Y�kBZ"jRTMYNjRYr�q¡çkBJMYzAd?Badv�>RZ���AdT4L
Z"IK?^h�klI�U;j@YKSM?GA;Zdv�Y�Y�?B>@jRY�S÷LN?BklI�JMY�jRaEL¯��TMA��KJMAEZ"jRkG>R?g��AdT�=�vKkG¢
Z"jRTMY£~ ø �6F ø � � F t�v�Z�jRa�>R?GaEa�kGT4LNLzT4Y�>Ru�v�aE?G=b:��;I�?^ZdI�AE?G?g��v�Y�kB¢
Z"jRTMYKJM>
��T4AdLNa��KZ�Z"I�?�ad��?GkBZ"AEJ÷?1}�v�J4>@>Ru�Uq?G>R>�F�U;j@ZdI¬adjRLNj@>RJMAZÃ O
��?GA^=�?BSMAE?G?B¢¥T4��¢¥��AE?G?B=�TML T4�VJ4t�T4v�Z ø :`�;I�?p� ¡ ¢£SMJMvKadaEj@J4Y¦��Zda
JMAE?�adv���?GAEjRLz��TMaE?G=�j@Y ��jRS�: s :��;I�?���Z;iDJM>Rv�?Baq��T4A ¿ À ¶ F&Â µ�¶ FJMYK=ÄÂQ�VF�AE?1Å�?BkGZ"jRY�S¬ZdI�?÷>RT kBJM>�aE��?GkGZdAdJ¬aEI�J4��?�F
J4Ad?N>Rj@aEZ"?B=üj@Y
��JMt�>R?;�bJ4a�Jg��v�Y�kBZ"jRTMY`T4��ZdI�?�LNj@=K¢¥AEJM��jR=�jRZou^Y�?BSMJMZdj@i4?�I�JM=�AETMY
��aE?Gv�=KTM¢£AdJ4��j@=Kj@Zou�=�?GYKadjRZou F���Æ�Ç�ÈU�&�H��~ ø � � :
h�u�adZd?GLNJMZdj@kq?GAEAdT4Ada
TMY�Z"I�?q��Z"Zd?G=|iwJ4>@vK?Ga�JMAE?�?GaEZ"jRLNJMZd?G=^ZdT
t�? øH{�� j@YKkG>Rv�=�jRY�S
ZdI�?
?G��?GkBZVT4��Z"I�?���TMjRY Zd¢¥ZdTM¢£��T4j@Y�ZVadu�aEZ"?GLNJ4Z"jRk�?GAEAETMAEa�j@Y�Z"I�?�aE��?BkG¢
Z"AEJ�:
��jRSMvKAd? z ® J�° adI�T.U;a�Z"I�?|��Z"Zd?G=�iDJM>Rv�?Ba���TMA ¿ À ¶ F�Â µ ¶ FKJMY�=ÂQ� JMa�Jg��vKY�kGZdj@T4Y÷TM����Æ�Ç È �+�1�Ä~ ø � � F.v�aE?G=`J4a�J^kGT4>@>RjRadjRTMYNkG?BY�¢

Z"AEJM>RjRZou
?BadZdj@LNJMZd? :
�;I�?�ZdI�Ad?B?���J4AdJ4LN?GZ"?BAda�kG>R?GJMAE>Ru
?B§ IKj@t�jRZ�ZdI�?
aEJMLN?�LNTMY�T4Z"T4Y�j@k
Z"AE?GY�=�U;j@ZdI÷kG?BY ZdAdJ4>@jRZouY��Z"IK?�LNTMAE?�kG?BY�Z"AEJM>
Z"IK?�kGT4>@>Rj@aEjRTMYbFqZdI�?�>RJMAESM?GA`ZdI�?¦�KJMAEJMLN?GZd?GAEaD:Ó�KTMA�kGT4Lz�KJMAEj@¢
aETMYbF�Z"I�?���AETMZ"T4Y JMY�=üJ4Y Zdj@�KAdT4Z"TMY ��J4AdJ4LN?GZ"?BAda.F�Â µZ¶ F�LN?BJM¢
aEv�Ad?B=�jRYçkB?GY�Z"AEJM>���t!tq�Vt�kGT4>@>RjRadjRTMY�a
JMZ�Z"I�?Nh��Vh�JMAE?�J4t�T4v�Z
z+{&{ c�?ByÉ~ ø �&� s+{+� :��;I�j@a�iDJM>Rv�?�jRa�adjRLNj@>RJMA�Z"T�TMv�A�Ad?BadvK>@Z
��TMA
Z"IK?`��?BAdjR��I�?BAdJ4> kGTM>R>Rj@aEj@T4Y�agJMZp��Æ Ç ÈU�&�H��Ê�� { :|�oZgI�J4agt�?B?GY
aEv�SMS4?GaEZ"?G=çZ"I�J4ZgZ"I�?`�KJMAEJMLN?GZd?GAEaDFmÂ µ ¶ ® J4Y�= adjRLNj@>RJMAE>@u ¿ À ¶JMYK=OÂ8��°dFwkGT4Y ZdJMjRY�j@Y���T4AdLNJ4Z"jRTMYgJMt�TMvKZ�Z"AEJMYKadi4?GAEad?�AEJM=�jRJM>�ÅKT.U
U;I�jRklINkGJMYNt�?�SM?BY�?GAEJMZd?G=zt�u|J���AE?GaEadvKAd?;S4AdJ4=�j@?BY�Z�jRYNZ"I�?�kGTM>R¢
>Rj@aEj@T4Y`adu�aEZ"?BLÉ~ ø � � :��;I�?�AE?GaEv�>RZ"aVj@Y�=Kj@kBJMZ"?N}�v�JM>Rj@ZdJMZdj@i4?G>Ru�Z"IKJMZ
JMZ�{�~
�G9+UV?|TMt�aE?GAEiM?|J�aEZ"AETMY�S4?GA
Z"AEJMY�aEiM?BAdaE?rÅ�T.U���T4A
LNjR=�¢
kG?BY�Z"AEJM>�JMYK=�kB?GY�Z"AEJM>�?BiM?GY�Zda;Z"I�J4Y�J4Z;h���hb:
� ?üklI�J4AdJ4kGZd?GAEj@�B?¦Z"IK?üj@Y�kB>@vKadjRiM? JMY�Zdj@��AETMZdTMY ��AdT�=�vKkGZ"jRTMY

AEJMZd?�t u�Z"I�?g��=Kv�kGjRJM>�AEJM��jR=�jRZou÷=�?BY�adjRZou F8�&Æp�+�1�bF j@Y ZdI�?gLN?GJM¢
aEv�AE?G=��q¡&AdJ4Y�SM?�F�t�u�aEv�LNLNj@Y�S�v���Z"IK?�=�J4Z"J`��TMjRY Zda�jRY�?GJ4klI
aE��?GkGZdAdvKL¬:b�;I�?�AE?GaEv�>RZ"aqJMAE?�>Rj@aEZ"?B=�jRY���JMt�>R?���JMY�=«aEI�T.U;Y÷jRY
��jRS�: z ® tb°�JMa�J���v�YKkGZ"jRTMY«TM�Ë�&Æ Ç ÈX�+�1��:b�oY«TMAE=�?GAVZ"Tz?GaEZ"jRLNJMZ"?
ZdI�?�Z"T4Z"JM>�J4Y�Z"jR��AdT4Z"T4Y÷AdJ4��jR=�j@Zou�=�?GY�aEjRZou F Uq?
?B§ ZdAdJ4��T4>@J4Z"?�TMv�A
LN?BJMaEv�Ad?BLN?GY�Z�Z"T¬JM>R>�� ¡ : � ?`adI�T.U j@Y ��jRS�: z ® tb°�jRY�Z"?BSMAEJM>Ra
T4��Z"I�?«Z"I�AE?G?���Z"Zd?G= ��v�YKkGZ"jRTMYKJM>q��TMAELza.: 9�T4Lz�KJMAEj@aETMY�a�U;j@ZdI
ZdI�?�Y�?BSMJ4Z"jRiM?�I�JM=KAdT4Yr� ¡ =�j@aEZ"AEjRt�v�Z"jRTMYL~ ø � � Ad?BiM?BJM>QZ"IKJMZ�t�TMZdI
ZdI�?�¸e¡�?G§���TMY�?BY Zdj@J4>6JMY�=�Z"I�?�]�TM>RZ"�GLNJ4Y�Y�?B§ ZdAdJ4��T4>@J4Z"jRTMY÷T4�
T4v�A =�J4Z"J���TMA�kB?GY�Z"AEJM>QkBTM>R>@jRaEj@T4Y�a ?G§�kG?B?G=zZ"I�?;YK?GSMJ4Z"jRiM?�I�J4=�AdT4Y
u�jR?G>R=çJ4AdT4v�Y�=L��¡Ìx s fq?GyN�m�B:^~�?GYKkG? F�Z"I�?`?B§ ��TMYK?GY�Z"jRJM>�jRY
¸º¡�JMY�= Z"IK?�]�T4>@Zd�GLNJMY�Y«=�jRadZdAdjRt�v�Zdj@T4Y JMAE?
>Rj@n4?G>Ru÷Z"T`T.i4?GAE?GaE¢
Zdj@LNJ4Z"?`Z"IK?`JMY�Z"jR��AETMZ"T4Y���Æp�+�1�b: � ?W}�v�T4Z"?NjRYû��JMtK>@?`��Z"I�?
�q¡�¢£SMJMvKadaEj@J4Y^?G§�ZdAdJ4��T4>@J4Z"jRTMY�J4a TMv�A�t�?GaEZ ?GaEZ"jRLNJMZ"?;T4�KZdI�?;JMY�¢
Zdj@�KAdT4Z"TMY«Z"T4Z"J4>U�&Æp�+�1�b:b]qu�kGTMLN��J4AdjRY�SzZ"I�?gZdI�AE?G?�j@Y�Zd?GSMAEJM>Ra.F
Uq?�?BadZdj@LNJMZd?�Z"IK?¦aEu aEZ"?BLNJMZ"jRk¦?BAdAETMAEa`TMY&ZdI�?Ä}�v�T4Z"?B=&Z"TMZdJM>
��Æp�+�1��Z"T�AEJMYKSM?^��AETMLÉ� � ��T4A�Z"IK?|LNTMaEZ���?GAEjR��I�?GAEJM>�t�jRY�Z"T
ø � � ��TMA«Z"I�?çLNTMaEZ�kG?BY�Z"AEJM>�tKj@YbF;j@Y JM=�=�jRZ"jRTMY(Z"T#ZdI�? øH{��
aEu�adZd?GLNJMZdj@k�?GAEAdT4A�T4Y Z"I�?«T.iM?BAdJ4>@>�Y�TMAELNJM>Rj@�BJMZ"jRTMY�:�<
a|aE?G?BY
jRYÓ��jRS�: z ® tb°dF�Z"IK?çZdTMZ"J4>�AEJM��jR=�jRZou�=K?GY�aEj@Zou�aEkGJM>R?Ga�JM���KAdT.§�jR¢
LNJ4Z"?G>Ru¬U;jRZ"I¦ZdI�?zY�?GS4JMZ"jRiM?|I�JM=KAdT4Y�L�v�>RZ"jR��>Rj@kBj@Zou�:�~�T.Uq?Gi4?GA.F
J4a�ZdI�?�aEu�adZd?GLNJMZdj@k�?GAEAdT4Ada�JMAE?�>RJMAESM?G>Ru¦kBTMAEAd?B>@J4Z"?B=bFbZ"I�?BAd?�j@a
J4Y j@Y�=Kj@kBJMZ"jRTMYüT4�VJ¦>@J4AdS4?GAgAEJMZ"jRT TM��Z"IK?÷JMY�Z"jR��AETMZdTMY­�&Æp�&�H�
ZdTe�&Æ Ç ÈX�+�1�«jRY«kB?GY�Z"AEJM>�kBTM>R>@jRaEj@T4Y�a�Z"I�J4Y«jRY ��?BAdjR��I�?BAdJ4>�kGT4>@>Rj@¢
aEjRTMY�a.:
�;I�?NkG?BY�Z"AEJM>Rj@Zou¬=�?B��?BY�=�?BY�kG?NTM�VAd?B>@J4Z"jRiM?zJMY�Z"jR��AETMZdTMY���AETM¢

=Kv�kGZdj@T4Y jRa¼} vKJM>Rj@ZdJMZ"jRiM?B>@u =�jR��?GAE?GY�Z ��AdT4L U;I�JMZûI�JMa t�?G?BY
T4t�aE?GAEiM?G= JMZ >@T.Uq?GA¯?BY�?GAESMjR?Ga JMZ¯ZdI�? h��Vh ® u v	wIw Ê
ø ��fq?Byz°O~ s&{ F s�ø>� JMY�=çZ"I�?z<�fqh ® u v	w�w[ÊÍ� fq?Gyz°�~ s+s F s&z+� F
U;IK?GAE? ��AET =Kv�kGZdj@T4Y�TM�`JMY�Zdj@��AETMZdTMY�a¦Ad?B>@J4Z"jRiM? ZdTÓ��jRTMY�aç=�?G¢
kBAd?BJMaE?Ga���AdT4L LNj@=K¢¥kB?GY�Z"AEJM> ZdT«kB?GY�Z"AEJM>�kBTM>R>@jRadjRTMYKaD:�~�J4=�AdT4Y�jRk
LNT�=�?B>4aEZ"v�=Kj@?BaZ~ s �6F s � � adI�T.U ZdI�JMZ�Z"I�jRa�=�?GkBAd?BJMaE?�jRabJ
Ad?Badv�>RZ�T4�
J«aEZ"AETMY�S�JMt�aETMAE��Z"jRTMY¬T4��JMY�Zdj@��AETMZdTMY�a�jRYçZdI�?|kBTM>R>@jRaEj@T4Y¦�GT4Y�? F
tKv�Z;Z"I�J4Z;Z"I�?gjRY�jRZ"jRJM>
�KAdT�=�v�kBZ"jRTMY«TM��JMY�Z"jR��AETMZdTMY�a�AE?G>RJMZ"jRiM?�Z"T
�Kj@T4Y�a;j@YKkGAE?GJMaE?Ga�U;jRZ"I¬kB?GY�Z"AEJM>Rj@Zou�: � ?gY�T4Z"?gZdI�JMZ;J4t�adT4Ad�KZ"jRTMY
T4��J4Y Zdj@�KAdT4Z"TMYKa;LzJ.u`J4>@aETN��>RJ.u÷JNAdT4>@?�JMZ�ZdI�?g{�~��G9#?GYK?GAESMu :
< kGT4Y�adZdJMY�Z �Q�G� AdJ4Z"jRT I�J4a+t�?B?GY)LN?GJMaEv�AE?G=¯J4Z+LzjR=�¢

AEJM�Kj@=�jRZou#jRY&Z"IK?º��¡ AEJMYKSM? TM� {m� �Î�É��¡Ï� ø fq?Gy��]�L~Á� � :
9�T4L�t�jRY�jRY�S^T4v�A�AE?GaEv�>@Zda�U;jRZ"I÷ZdI�? ���G�`AEJMZ"jRT�F¡UV?�?G§�Z"AEJMkBZ�Z"I�?
LNjR=�¢£AdJ4��j@=Kj@ZouüY�?BZ"¢£��AETMZ"T4Y ® �Ä¹ �b°
��=�v�kBj@J4>;=�?GY�aEjRZou U;j@ZdI�jRY
{]� s ���®��¡Ð� {m� �+��fq?By��]�BF J4azaEI�T.U;Y jRY���jRS�: z ® k °d:ü�;I�?
�K=�v�kGjRJM>�Y�?BZ"¢£��AETMZ"T4Yü=�?GYKadjRZouüj@YKkGAE?GJMaE?Ga|JM���KAdT.§�jRLzJ4Z"?B>@uû>@jRY�¢
?BJMAE>@u«U;jRZ"I�ZdI�?�Y�?BSMJ4Z"jRiM?^I�J4=�AETMY¬L�vK>@Zdj@��>RjRkGjRZou :;��jRSMv�AE? z ® k °
jRY�=�jRkGJ4Z"?Ba�Z"IKJMZ�jRYÓZdI�?çLNT4adZ÷kB?GY�Z"AEJM>
kGT4>@>Rj@aEjRTMY�a.FqZ"I�?BAd?¦JMAE?
� � s � ø�� �«��AdT4Z"T4Y�a
��?GAgvKY�j@Z�AEJM��jR=�jRZou¬j@Yû?G§�kB?GaEa�T4��J4Y Zdj@�KAdT4¢
ZdTMY�a
j@Y¦Z"I�?|Lz?BJMaEv�AE?G=�� ¡ AEJMYKSM?gJMZ
LNj@=�¢£AEJM��jR=�jRZou :q�;I�?|Z"TM¢
ZdJM>bY�?GZd¢¥��AETMZdTMY =�?BY�adjRZou«JMZ;LNj@=K¢¥AEJM��jR=�jRZou�kBJMY t�?�kGJ4>@kBv�>RJMZ"?B=
��AETML Z"I�?|?G§�Z"AEJM��TM>RJMZd?G=«JMY�Z"jR��AETMZdTMY u�j@?B>@=¬J4Y�=¬Z"I�?�JMaEadv�LN��¢
Zdj@T4Y÷Z"IKJMZ ���G�÷jRa�kBTMY�aEZ"J4Y Z�T.iM?GA�JM>R>_�q¡
:b�;I�j@aqjRa�AE?G��AE?GaE?GY�Z"?B=
J4a^Z"IK?÷kGv�AEiM?`jRYü��j@S6: z ® k °d:��;I�?÷aEu aEZ"?BLNJMZ"jRk`v�Y�kB?GAEZ"J4j@Y�Z"jR?Ga
T4Y Z"I�?gZdTMZ"J4>
Y�?BZ"¢£��AdT4Z"T4Y�=�?BY�aEj@Zou�JMAE? z � � F�J4Y�= JMAE?�>RJMAESM?B>@u
kBTMAEAd?B>@J4Z"?B=ûJ4LNTMY�SçkG?GY�ZdAdJ4>@jRZouçtKj@Y�a.:¦�;I�?GAE?G��T4Ad?�F�j@Y kB?GY�Z"AEJM>
kBTM>R>@jRaEj@T4Y�a`JM���KAdT.§�jRLzJ4Z"?B>@u ø �ûYK?GZ"¢£��AETMZdTMY�a`��?GA÷vKY�j@Z`T4�
AEJM¢
�Kj@=�jRZou#J4Ad? ��T4v�Y�=&JMZ`LNjR=�¢£AdJ4��j@=Kj@Zou�:+�KT4A÷kGT4Lz�KJMAEj@aETMYbF�Z"I�?
~
�oX4�o�Nf LNT�=�?B>���AE?G=�jRkGZda JgY�?GZd¢¥��AETMZdTMYz=�?GYKadjRZou^TM������TMA�kB?GY�¢
ZdAdJ4>;<�v!tq<
v+kGTM>R>Rj@aEj@T4Y�aNJMZLu v	wIwÉx s+{&{ fq?ByzF�U;IKj@>R?¬Z"I�?

�



~��oX �o�zf�LNT�=�?G>KU;j@ZdI`Z"I�?�tKJMAEuMTMY��"v�Y�kBZ"jRTMY`LN?GklIKJMY�jRadL ��AE?G¢
=�jRkGZda�J`Y�?BZ"¢£��AdT4Z"T4Y«=K?GY�aEj@Zou«TM� ø �Ä~ �6F �6F s � � : <�a
JM>RadT`aE?G?BY j@Y
��j@S6: z ® k °dF¡ZdI�?�Y�?BZ"¢£��AdT4Z"T4Y|=�?BY�aEj@Zouz?G§�I�jRt�jRZ"a�J^aEZ"AETMYKSM?GA�ZdI�JMY
>Rj@Y�?BJMA
jRY�kBAd?BJMaE?�U;jRZ"IgZdI�?�Y�?BSMJ4Z"jRiM?�I�JM=KAdT4Y�L|v�>RZ"jR��>@jRkGjRZou :
�;I�?
Y�T4Y�¢¥>RjRY�?GJ4A�jRY�kBAd?BJMaE?|jRagt�T4AdYK?zT4v�Z�t�u¦Z"IK?zaEu�adZd?GLNJMZdj@kN=�AETM�
TM��Z"IK? �Q�G�NAEJMZ"jRT�U;j@ZdINkG?GY�ZdAdJ4>@jRZou6~l� � J4Y�=NZ"I�?;aE>@jRSMI�Z jRY�kGAE?GJ4ad?
TM�VZ"I�?NJ4Y Zdj@�KAdT4Z"TMY¦Z"TMZdJM> AEJM��jR=�jRZou¬=�?GYKadjRZou :^�;I�?|AE?GaEv�>RZ"a�jRY�¢
=�jRkGJ4Z"?�Z"I�J4ZqLNT4Ad?
j@Y�kBTMLNjRY�S|tKJMAEuMTMYKaDFMAd?B>@J4Z"jRiM?
Z"Tz��AdT�=�vKkG?G=
��J4AdZdj@kB>@?«L�v�>RZ"jR��>Rj@kBj@Zou�F J4Ad?«adIKj@��Zd?G=���AdT4L t�?BJML�AEJM��jR=�jRZouüZ"T
LNj@=K¢¥AEJM��jR=�jRZou÷��TMA;LNT4Ad?�kG?BY�Z"AEJM>6kGT4>@>Rj@aEjRTMY�a.:
�;I�?�j@Y�kB>@vKadjRiM?qJMY�Z"jR��AETMZdTMY�u�jR?G>R=�AE?G��TMAEZ"?B=�I�?BAd?�jRa�ZdI�?�advKL

TM��Z"IK?���AEj@LNTMAE=�jRJM>;J4Y Zdj@�KAdT4Z"TMY�u�j@?B>@=+J4Y�=+Z"I�?�Uq?GJ4n�¢¥=�?BkGJ.u
kGT4Y�Z"AEj@t�vKZ"jRTMY�a�| �¯t {]� �&� ® Ñ t Ò x t ÓÔt ÕZÖ�°�t {]� � s Ò�×�:
� ?¬?GaEZ"jRLzJ4Z"? Z"IK?¬Z"TMZdJM>;J4Y Zdj@tKJMAEuMTMY�AdJ4��jR=�j@Zou#=�?GY�aEjRZou F vKY�¢
=�?BA�Z"I�?�JMaEadv�LN��Zdj@T4Y TM��j@aETMaE��jRY«aEu�LNLz?BZ"AEu�U;jRZ"I Ø�Ê ��JMY�=
Ò9Ö­Ê Ò x Ê ÒZ×�F4Z"Tzt�?�ZoU;jRkG?�Z"I�?�LN?GJ4adv�AE?G=�JMY�Z"jR��AETMZdTMY÷AEJM¢
��jR=�jRZou�=�?BY�aEj@Zou�:��;I�v�a.FQZdI�?^Z"T4Z"J4>
Y�?GZd¢¥tKJMAEuMTMY«=�?BY�adjRZou�jRa�J4��¢
��AET.§�j@LNJMZd?G>Ru|ZoU;jRkG?
Z"I�?�Z"T4Z"J4>�Y�?BZ"¢£��AETMZ"T4Y`=�?GYKadjRZouN��Ad?Bad?BY�Z"?G=
jRY«��jRS�: z ® k °d:
�bT kBTMY�kB>@vK=�? FVUq?�I�J.iM?¬LN?BJMaEv�Ad?B=+j@Y�kB>@vKadjRiM?�J4Y�Z"jR��AdT4Z"T4Y

��AET�=�v�kGZdj@T4Y÷JMZVLNj@=�¢£AEJM��jR=�jRZou ® � ����� {m��ø °
j@Y�Z"I�?V� ¡ AEJMYKSM?;TM�
{m� s �p�°� ¡ � {]� �&��fq?GyN�m����AETML»u v wIw x øHz+{ fq?By <
v!tq<�v
kGT4>@>RjRadjRTMY�azJMZz{�~
�G9 U;j@ZdI#ZdI�? h��b<
{ ?B§ ��?GAEjRLz?BY�Zw:û�oY#ZdI�?
LN?GJ4adv�AE?G=��q¡(AEJMY�S4? F�Z"I�?zJMY�Z"jR��AETMZdTMY¬Z"AEJMYKadi4?GAEad?gLNJMaEa�=�j@aE¢
Z"AEjRt�v�Z"jRTMYKa�JMAE?÷��T4v�Y�=üZ"Tç��JM>R>�>R?GaEa�aEZ"?B?G��>RuçjRY LNTMAE?`kG?BY�Z"AEJM>
kGT4>@>RjRadjRTMY�a.:��KT4A�Z"IK?^LNTMaEZ;kG?GY�ZdAdJ4>�kGTM>R>Rj@aEj@T4Y�a.F Z"I�?^ZdAdJ4Y�aEiM?GAEaE?
LNJMaEa�=�j@aEZ"AEjRt�v�Z"jRTMYûjRagadjRSMY�jR��kBJMY�Z">RuºÅ�JMZdZ"?BAgZ"I�J4YçjRY ��t!tq�Vt
kGT4>@>RjRadjRTMY�a�J4ZVZdI�?gh���h�:M�;IK?�J4Y�Z"jR��AdT4Z"T4Y�AEJM��jR=�jRZou`=�?GY�aEjRZou÷JMZ
LNj@=K¢¥AEJM��jR=�jRZou+j@a ��TMvKY�= ZdT�aEkGJ4>@?çJM���KAdT.§�jRLzJ4Z"?B>@u�U;j@ZdI ZdI�?
Y�?BSMJMZdj@i4?�I�J4=�AETMY�L|v�>@Zdj@�K>@jRkGjRZou�=�?BY�adjRZou :g�KTMA�ZdI�?NLzT4adZ�kG?BY�¢
Z"AEJM>�kGT4>@>Rj@aEjRTMY�a.F.T.i4?GA�ZdI�?�AEJMY�S4? {m� s �p�°� ¡ � {m� �+��fq?By��]��JMZ
LNj@=K¢¥AEJM��jR=�jRZou F�Uq?|LN?GJ4advKAd?4� � �:� ø�� { J4Y Zdj@�KAdT4Z"TMYKa
��?GA�v�Y�jRZ
AEJM��jR=�jRZou F�Ad?BadvK>@Zdj@Y�S�j@Yg� � s � ø�� �÷��AETMZdTMY�a���?GA�v�Y�jRZ
AEJM��jR=�jRZou
jRY÷?G§�kG?BadaqTM��J4Y�Z"jR��AdT4Z"T4Y�a�Z"J4n�j@Y�S|j@Y�ZdT�JMkBkGT4v�Y�Z�TMv�Aq��AE?Gi�jRTMv�a
LN?GJ4adv�AE?GLN?BY Z�T4��ZdI�? �Q�B�|AEJMZdj@T6:
��AdT4L©?G§�Z"AEJM��TM>RJMZdj@T4Y|T4��ZdI�?
u�j@?B>@=Ka`Z"TüJM>R>���¡�F�Uq? ��Y�=+JM���KAdT.§�jRLzJ4Z"?B>@u ø �ûYK?GZ"¢£��AETMZdTMY�a
��?GA�v�YKj@Z;AEJM��jR=�jRZou÷JMZ�LNjR=�¢¥AEJM�Kj@=�jRZou :

ÙKÚ�ÛpÜYÝ�ÞÔß9à�á4âpã­à�ÜpäNå

� ?qU;j@aEI�ZdT
ZdI�JMYKngZ"I�?�{�~
�G9 pq��?BAdJ4Z"jRTMY�a;fqAETMv��^J4Y�=�ZdI�?
{�~
�G9#9�TMLN��vKZ"jRY�S
��JMkBj@>Rj@ZougJ4Zb]�AET�TMn�I�J.iM?BYg��J4Z"jRTMY�J4>4sbJMt�TM¢
AEJMZ"T4Adu�FlJ4Y�=^Z"IK?���J4Z"jRTMY�J4>¡��YK?GAESMu�{�?GaE?GJMAEklI�h�kGjR?GY�Zdj@��k�9�TMLN¢
��v�Zdj@YKSz9�?GY�Zd?GA�JMZ�sbJ.U;Ad?BY�kG?�]q?BAdn4?G>R?Gu
��JMZdj@T4Y�JM> s�J4t�T4AdJ4Z"T4Adu
��TMA�ZdI�?GjRA;advK����T4AdZD:��;I�jRa;UVT4AdnNUqJMa�advK����T4AdZd?G=«t�u÷Z"I�?�_�j@i�jR¢
aEj@T4Y�TM�b��v�kB>@?BJMA���I�u�aEj@kBaVJ4Y�=�ZdI�?�_
jRi�j@aEj@T4Y�T4�
~�jRSMI«��YK?GAESMu
��I�u�aEj@kBa�TM�;ZdI�?ûpq�NkB?�TM�;hKkGjR?GY�kB?�TM�;ZdI�?«¨z: hb: _�?G�KJMAEZ"LN?GY�Z
TM�;�VY�?GAESMu�F
ZdI�?«¨�Y�jRZ"?B=#h�ZdJMZ"?Ba|�
JMZdj@T4Y�JM>Vh�kGjR?GY�kB?���TMv�Y�=KJM¢
Z"jRTMY�FDZ"I�?q]�v�Y�=�?BadLNjRY�jRadZd?GAEj@v�L ��v�?GA�]�j@>R=�v�YKS
v�YK=|��TMAEadklI�v�Y�S
TM�÷fq?BAdLNJMY�u�F�ZdI�?��oY�aEZ"jRZ"vKZ���J4Z"jRTMY�J4>�=�?�>RJ �VI u�aEjÁ}�v�? �
v�¢
kG>R?GJ4j@AE? ?GZ`=�?¦>@J ��I�u�aEjÁ}�v�? =�?Ba÷� JMAEZ"jRkGv�>R?Ga`T4�
��AdJ4Y�kG?�F�ZdI�?
¨�YKj@Zd?G=��gjRY�SM=KTML ��Y�S4j@Y�?B?GAEj@YKS`JMY�=¬�VI u�aEj@kBJM>
hKkGjR?GY�kB?Ga�{�?G¢
aE?GJMAEklI 9�TMv�YKkGjR>�FK�Kv�YK=�JMkBJMT÷=�?�<�LN��JMAET÷J÷� ?Bak}�v�jRaEJ`=�T÷��aE¢
Z"J4=�T =�?Nh�JMT«� JMvK>@T6F�]qAEJM�Bj@>oF�JMYK=çZdI�?N{�v�aEadjRJMYûc�jRY�j@aEZ"AEu¬TM�

hKkGjR?GY�kB?�J4Y�= �b?BklI�Y�T4>@T4SMu :

æ @�çUè�T+é����	���W�*���Iê�ë���#	$nTmì_��2��1T Ù4íqî�ï ê]@*#:ð�@�h�h�ñ�ò�T
æ `�ç�JËTNJË���&�½�*��-­è�TNFH������2_�*ó�êKì���2��1TNJ8�	']T�é��	
�
1TZô í ê:`�h�õ�B
ð�`*B�B�@�ò�T

æ A�ç�ö(Tqè�$"$% "�1ê�÷KT�P��	 "��ø�êQ���&-WPKT�ùZ
HoZ�*$%��ó� nê�ì_��2��1T&é���
�
1T8ú£ûqüqü�ê
`�`�AKð�@�h�õ�h�ò�T

æ ý ç�þ�T�ùZ�8�*��ø	�	�	']êmì_��2��1T(é��	
�
1Tmú.üqÿqô�ê�`�A�õ�ð�@�h�h�ñ�ò�T
æ b�ç�F&T è�T�D��*��#	��ê��)TmC92���$n������2+ê_�*��-��KT ëKT��¯����\qê_ì_��2��1T(é��	
�
1T_ú
��� ü_ê ý b�ð�@�h�h�õ�ò�T

æ ñ�ç�F&T è�T+D����&#	��ê(ë��&#	$nT]ì���2��1T Ù:íqíqî ê�`�A*B�#:ð�@�h�h�h�ò�T
æ�� ç�SUT�5�-&$%��� ·lº�¹D½	� ð�FHGI5KJ�S�
�$%$n�*E�
��1��
� "
��8ò�êUì��+2��1T8J8�	']T�é��	
�
1T
ô í ê ý��
� õKð�`*B�B�@�ò�T

æ õ�çU� T�ú]����ø������&-,J�T1é��	-&
���M]ê�5����IT�J8�	']T1ë��&#	$nTqì8����
1T�F1#	 nT&üqô�ê
@�@�hKð�@�h�õ�õ�ò�T

æ h�çUù:T PKT_5�#�ó(�	���W�*��� ·lº�¹D½	� ð�F1G�5KJÍS�
�$"$n��E�
��1�*
� "
��8ò�êËö(T_ë���#�$3T
ì���2+�1TmC���ë���#�$3Tmì8����
1Tmì��+2��1T Ù4í�íqî êmñ�õ�@*#4ð�@�h�h�h�ò�T

æ @*B�ç�SUT�5�-�$"�	� ·lºb¹D½	� ê�ë��&#	$nT�Rn����
��1T
�O�	
��8T�5 � íqî ê�A�A � ð�`*B�Bq@�ò�T
æ @�@�çUù:T PKTZ5�#�ó(�	���)����� ·lº÷¹D½	� ð�FHGI5KJ S�
�$%$n�*E�
��1��
� "
��8ò�êeì���2+�1T

J8�	']T�é]�	
�
1Tqô í ê ý B�`Kð�`*B�Bq@�ò�T
æ @�`�çU5�T%ö�T�ú��*$"
�ø�êZSUT�S��I�����W�*�8ê��*��-­F�T ëKTI�¯�& %
���ê�ë��&#	$nTIR3����
��1T

�O�	
��IT�5 � î ÿ_êm@�ð�@�h�h�õ�ò�T
æ @�A�ç��)T�5�\��& "$3�*��/kú]�	�� "
��	ø ·lº�¹D½	� ê��]Tmì��+2��1T_S�� ï ê ý B�bOð�@�h�h�@�ò�T
æ @ ý ç��q
��p�	M]���O��$"�e���	���9�8����ó��)��
�
��	���"h�hW����
�#	���	-� "��\�� æ ë���#�$3T

ì���2+�1T Ù:íqíqî çnT
æ @�b�ç�ö(T]F1#���oU %�&\��	�1êmì��+2��1TmJQ��'�T î û�ô_ê]` ý `�bKð�@�h�ñ�`�ò�T
æ @�ñ�ç�ú�T�5��&-��	������
�� ·lº�¹w½	� ê]ì���2��1TmJ8�	�IT���ÿ_ê�A�@�ð�@�h�õ�A�ò�T
æ @ � ç�SUT&5�-�$"�	�X�	
O��$nT"ê8ð�F1GI5�J�S�
�$"$3�*E�
��1�*
� %
��8ò�êQì��+2��1T]JQ�	']T�é��	
�
1T

ôqÿ�ê�@�@�`�A*B�Arð�`�B�B�@�ò�T
æ @�õ�çUR	TUCZTUú]������-&�	� ·lº;¹D½	� ðlë�5 ý�ý S�
�$"$3�*E�
��1�*
� %
��8ò�ê�ì���2��1TUJQ�	']T

é]�	
�
1T_ÿ�ô_ê�`*B�õ�B,ð�@�h�h � ò�T
æ @�h�çUP�TH5������	$"������*�����	�Q�	
��*$3T&ðlë�5 ý h�S�
�$%$n�*E�
��1��
� "
��8ò�ê_ì_��2��1T+JQ�	']T

é]�	
�
1T_ô�û_ê�` ý�� @Kð�@�h�h�h�ò�T
æ `*B�ç��ËTQF1 "ó�$���	�Kðlë�5 ý h4S�
�$%$n�*E�
��1��
� "
��8ò�ê]ë���#	$nTIì���2+�1T Ù:íqíqî ê ý b�#

ð�@�h�h�h�ò�T
æ `�@�ç�CZT R>T�D��	���	�¼ðlë�5 ý h°S�
�$"$n��E�
��1�*
� "
��8ò�êKë��&#	$nT�ì��+2��1T Ù:íqíqî ê

A�õ�A�#4ð�@�h�h�h�ò�T
æ `�`�çUé�T�5��&$%� ·lº�¹D½	� ðlè�õ�Bq`NS�
�$%$n�*E�
��1��
� "
��8ò�êmì_��2��1T�J8�	']T1é]�	
�
1T+ô î ê

`�ñ�b�B6ð�@�h�h�õ�ò�T
æ `�A�ç�þ�TQú]����'� "� ·lºV¹w½	� ðlè�õ � õpS�
�$"$3�*E�
��1�*
� %
��8ò�êUì���2+�1T8J8�	']Tqé��	
�
1T

ÿ���ê�A�ñ�A�AKð�@�h�h�b�ò�T
æ ` ý ç��ËT]�¯���&\�êUö(T!ì_��2��1Tmë���#	$nT9ì8�*��
1T!ûqÿ_êU`�õ�AWð�`�B�B�@�ò�� �)T�ú]$"�	/

 "#����	�1ê����� "'q�*
���#	
����N�&�� "#��*
� %
��8T
æ `�b�ç��)T]ú]$"�	 "#k�&�	� ·lº�¹D½	� ê_ì��+2��1T(é���
�
1T]ú � ô!�_ê�@�A�AKð�`�B�B�Bqò�T
æ `�ñ�çU�6���I��'���
1�*ó(�	�r
����X�����[
��m
����X�#" ���*��-%$&" $g�&��E�$" "������-

 "� æ b�çnT

�



-3

-2.5

-2

-1.5

-1

-0.5

0
'

0.5
'

1

0
'

0.5
'

1 1.5 2

p⊥
(  (GeV/c)

1 2
)

p
−

K−

π* −

z

1

10
+
10
+ 2

-2 -1 0
'

1

100
+

10
+

1
π, −+K- −

p.−

1
+

1
+

10

-2 -1 0
'

1

z

10

1
+

z

π, −+K- −

p.−
2

d2 N
ra

w
 /(

2π
dp

⊥
dy

)/
dz

�8R>CZTU@�Tºé����l
/�ÍGU�&��0£'q�*�� 3�*E�$"�.'��	�������ºd�fÌ�l
��º�&�	\��*
� "'(�	$"2
#��8����\��	-K�8�*��
� "#	$"�	�1TXJQ "\���
/�_GU���10Z-� "��
��� "E���
� "
������l
���
3o!
�d f E& %�&�1ê
���X "��-& "#���
��	-YE+2r
��&��-8�*�����	-4$% "�&�	�� "�4
����Z$"�	�l
X�I������$3T

0.1

0.2

0.3

0.4

0.5
0.6
0.7
0.8
0.9

1

2

3

4

5
6

0 0.1 0.2 0.3 0.4 0.5

m⊥
2 -m0
3  (GeV/c2)

d2 N
/(

2π
m

⊥
dm

⊥
dy

) 
(c

4 /G
eV4

2 )

0-6%

11-18%

26-34%

45-58%

58-85%

�8R>CZTq`�T9GI�1���&��'(�	�����Z�W�*���Ë-& "��
��� %E&��
� "
��&�X
��I "��#�$%�&�� "'(�:����
� "����
�/

�
��Ä "��'q�*�� 3�*��
K2+ "�	$"-���
K�� "-&/��1�*�� "-� "
n2£ð65 785Ëc B_^a@�ò�T9�q
��K#	$n�*�� %
n2

��&$"2���'(�Ë#	�	��
��1�*$% "
n2�E� "��������������
HoU�8T�è�����
����U���&
1oU����������
1��
� "��
� "/
#��*$3T�F12���
��	�)��
� "#N������
����K�*���põ
: ��
� "�+
�/0
�
�/���
� "�+
O���&-Ä@�B�:  "�W
����

H'(�	�1�*$%$���
����)��$" "ø���
� "
��ITËGU�&�N��
�$% "-W$" "���	�r�*���Od�fI/0\q�������� n�*�6�&
���
�


�����-� "��
��� "E���
� "
����1T

0
;

200

400

600

800

0
;

50
<

100 150 200 250 300

I

II

III

(a)

0
;

10

20

0
;

50
<

100 150 200 250 300

I

II
III

Fiducial

(b)

0
;

5
<

10

0
;

50
<

100 150 200 250 300

Fiducial

I(c)

dNh
=

−/d
>

η?
N

et
-p

ro
to

n 
dN

/d
y

A
nt

ip
ro

to
n 

dN
/d

y
F

it 
pa

ra
m

et
er

 (
M

eV
)

�8R	CZT�A�TÔþ!�	������-�����#	�­
��£����
� "����
�
�
�� �&
¼�8���1�*���	
��	��� ���&-
2+ "�	$"-&�p
��A@CB�D È1E @CFmT ð���ò#�8 "
�
��	-°'���$"���	�Y
��O�I���1�*���	
��	���p�Á��
��

������	���Á���&#	
� "
��8�*$!�Á
�������-�����#	�� "E��	-e "��
��	M�
/�HG8I ¶ ðlR	ò�ê
J�K ¶ ðlR�R>ò�ê����-�JML�ðlR�R�R>ò�TËðlE8òH�8 "-��&#	 n��$�2� "�	$"-¼
��Z "�&#	$"���� "'(�g����
� "����
�
�
����: "�
B_^a`�bÄc½d�f c B_^ah�bºC9��DKikj�ðl��
� "��
��1òK���&-.
����Y�	��
� "�W��
��	-g
�
�
1�*$
2+ "�	$"-N���� "��\�
��&��
����������l�&��#	
� "
��I��$&�l
����O���Á
��Q�	M�
��1����
�$n��
� "
��,ðl��
�$% "-Iê
-8�����&�	-8ê��*��-V-�
�
�
��	-8ò�T�ðl#�òN�8 "-&��#	 n��$�2� "�	$"-V
��+���	
�/0�&��
�
�
��&�Uðl��
� %��
��1ò
����-Ä
����4�	��
� "�W��
���-.
�
�
1�*$X���	
�/0����
�
�
��Ä2� %��$%-g���� "��\6d f /0\����&���� n���
�l
��V�	M�
��1�*��
�$n��
� "
��IT�è!����
��NEI�����:�����K��
1�*
� "��
� %#���$��	����
����1TWF12���
��	��/
��
� "#K�	����
����V
���
����O��
�
��	-6�8���1�*���	
��	���V "�¼ð���òZ�����,@*B�:�ê��*��-¯�����
 %�&-� "#��*
��	-p "�Y#��*���X "�LðlE8òU�*��-eðl#�ò�T

�



GI5�ú]é�è R>T�5���
� %�&��
�
�
�����
,�8���1�*���	
��	���¼����- 2� "�	$"-��1T 5���
� "����
�
�
����.�����g���������&���	-Ì��
6�� "-�/0�1���& %-& "
32½ð65 785Wc B_^a@�ò�����- oU "
��� "�
B�^a`�b�ced�f.c�B_^ah�b�C9�	DKi�j(TIé� "��
��	-4�	����
������*���Z��
1��
� "��
� "#���$nTËF12���
��	�W�*
� "#��	����
������*��� � :£
��Y
��&���&�	\��*
� %'����8�*-���
��O@CBQP È E @CF æ @ � ç3ê]@�B�:�
��

��&�p�*��
� %�&��
�
�
��6�&-���#� 3�*$�@CB E @C7mê8@�b�/k`�bR:[
��,
��&�)�*�+
� "�&��
�
�
��W
�
�
1��$M@CB E @C7Y�	��
� "�W�*
��	-��Á��
�� 
��&�Od�f8/0\��*������ n���,�8�*�1������
��	�� "ø���
� "
��Iê!�*��-
@*B�:�
��SG8I ¶ êTJ�K ¶ êm����-OJ L T
S����+
��1�*$" %
n2 @CB P È E @CF �8 "-��&#	 n��$U@CB E @C7 GI
�
1�*$U@CB E @C7 G8I ¶ J�K ¶ J L
E& %� ðlBqT%`�b(c9d�fËc!B�T"h�bKC9�	DKi�j(ò ð d�f�/0\��*������ n���Iò ð��O�	DKò ð��O�	D�ò ð��O�	D�ò

b�õ*/�õ�bR: @ � T"h BqT"õ�AWV!BqT B�` @�T"@�bRV!B�T B�A b�@*B�V�@�A `�`�õWV�@�@ @�h�B�V�õ
ý b*/�b�õR: ý�� T"A @�T"h�`WV!BqT B ý `�T"h�`RV!B�T B�h b � hWV�@ � `�h�AWV�@ � `�A�AWV�@�@
A ý / ý bR: � õ�T"h A�T B�B�V!BqT B�b b�T B�bRV!B�T"@�õ ñ ý `WV�`�B A�ñ�`WV�`�` ` �*ý V�@�A
`�ñ*/�A ý : @�@�b ý T B ý V!BqT B � � T B�bRV!B�T"`�õ ñ�ñ�õWV�`�` A�h*B�V�`�b `�h*B�V�@ ý
@�õ*/�`�ñR: @�b ý b�T"`�hWV!BqT B�õ @*B�T ý�ý V!B�T"b�B ��ý @WV�` � ý õ�@WV�A ý A�A�õWV�@ �
@�@*/�@�õR: @�h�ñ ñ�T ý @WV!BqT"@�@ @�A�T"A�õRV!B�T � h �R�
� V�A�A b�`�bWV ý A A�b�hWV�`�@
ñ�/k@�@R: `�A�ñ � T"õ ý V!BqT B�ñ @ � T"@�hRV!B�T"b�` õ�B ý V�@ � b�ñ�õWV�` ý A � õWV�@�@
B�/kñ
: `�h�B h�T ý hWV!BqT B�ñ `*B�T"b�ARV!B�T"b�B � h�hWV�@ ý b�ñ*B�V�@�h A ��ý V�h

�


